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On February 12, 1930, Jack Bails, Chief, Environmental Enforcement Division, 
requested by memo, an evaluation of the impacts of unpertidtted discharges 
from Jones Chemical on Monguagon Creek's sediments and aquatic organisms. 
As requested, the stream was surveyed during the week of February 18, 1980. 
The Impacts of the large upstream Pennwalt Corporation discharge, were of 
necessity, also evaluated. 

FINDINGS 

1. The discharge of very high concentrations (more than 1,000 mg/1) of 
extremely toxic chlorine from Jones Chemical via an unpermitted discharge 
has severely damaged Monguagon Creek. Macroscopic bottom dwelling stream 
life was absent downstream from the discharge for at least 0.15 km 
(kilometers). 

2. Toxic heavy metals have been discharged from Jones Chemical as sediment 
concentrations of zinc (18,000 mg/kg) and lead (920 mg/kg) were markedly 
elevated below the discharge and were also found at high levels in a 
.̂ .ischarge sump at the facility. 

3. One dead and one distressed fish (gizzard shad) were observed in Monguagon 
Creek below the Jones Chemical discharge. No other fish were observed. 

A. The potential for untreated human waste discharges to M'̂ nguagon Creek from 
Jones Chemical was apparent as toilet tissue was observed in the unpermitted 
discharge containing chlorine. High fecal coliform counts were also 
found at an in-plant sump connected with the discharge pipe. 

5. Suspended solids in runoff from Jones Chemical were high (490 mg/1) and 
formed an obvious deposit on the bottom of Monguagon Creek. 

6. Pennwalt Corporation's discharge upstream of Jones Chemical is apparently 
the major source of PCB's and oils in Monguagon Creek sediments, and is 
also a significant source of toxic heavy metals. Most sediment contaminants 
in areas Impacted by the Pennwalt discharge exceeded the U.S. EPA "heavily 
polluted" levels for dredge spoils. 

7. A visible sheen of oil was observed on Monguagon Creek downstream of the 
Pennwalt Corporation's discharge (006) at all times during the study. This 
is a violation of their NTDES permit No. MI0002381. 

8. The Pennwalt Corporation's discharge caused some damage to Monguagon Creek 
as indicated by the numbers, kinds and weight of macroscopic bottom dwelling 
organisms. 
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Figure 1. Location and sampling stations on Monguagon Creek, Wayne County, 
Michiqan, February 20, 1980. 
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Macroinvertebrate samples were collected on transects across Monguagon Creek. 
Samples were collected at points equidistant from the streambanks and each 
other along the transect. Three macroinvertebrate samples were taken where 
the stream was relatively narrow (stations A, B and E) while five samples were 
collected at stations C and D. 

Samples taken with the ponar bottom grab were emptied into a small pla.'stic tub 
to facilitate sample transfer into plastic bags. Samples were kept cool and 
i^etumed to the Water Quality Division Biology Laboratory where they were 
washed in a U.S. Standard 30 mesh sieve bucket the following day. Sample remains 
after sieving were placed in wideraouth quart jars and preserved with formalin. 
Animals were later removed from the sample using a Ax sorting lens, identified 
and counted with the aid of a dissecting microscope and weighed. All values 
have been multiplied by a correction factor (43) to convert raw data to 
numbers or grams weight per square meter. Animals to be weighed were placed 
on a paper towel for about a minute to remove water and weighed to the nearest 
0.01 gram on a Mettler balance Model P162. After weighing, the animals were 
placed in a permanent storage solution in 4 dram screw top vials and retained under 
lock and key for further reference if necessary. 

At each sampling site a station card was filled out to record general obvervations 
and/or conditions at the time. Photographs were also taken upstream and downstream 
from each sampling station. Photos from stations D and E were not usable because 
of accidental film exposure. 

BACKGROUND 

Monguagon Creek is located in southeastern Michigan in Wayne County and flows 
to tiie Trenton Channel (Detroit River) near Grosse lie. The creek is named 
Huntington Creek on the USGS Wyandotte quadrangle 7.5 minute topographic map 
of 1973. Although not named on official Michigan County maps, Monguagon Creek 
is the recognized local name and appears on NPDES discharge permits. 

Monguagon Creek is a first order stream (lacks tributaries) and has a total 
length of about 4.2 km. The once in 10 year 7-day low flow has been estimated 
at 0.0 m^/day. The stream flows from its headwaters northeast to Riverview 
then ̂ i r to the Detroit River. About 1.2 km upstream from i t s Detroit River 
confluence, the Pennwalt Corporation discharges 32,700 m'/day of treated 
wastewater via discharge 006 under an NPDES permit (number MI0002381). A half 
kilometer downstream, Jones Chemical had two unpermitted discharges. Additional 
water and contaminants enter the stream from storrasewer discharges and urban or 
industrial runoff both upstream and downstream of the study area. 

Most of the stream in Riverview has been enclosed. All of the stream has 
been channelized for drainage improvement and some sections have been dredged 
more than once to remove accumulated materials. In the 1950's, raw sewage 
from Riverview was discharged into the creek and extensive fish kills occurred 
on occasion (Robert Parker - personal communication). Sewage discharges have 
since been removed. 

The unpermitted discharge from Jones Chemical to Monguagon Creek was found 
during an aerial reconnaissance flight on December 17, 1979 by William Murphy, 
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An oil sheen was observed in the Pennwalt discharge channel and at all downstream 
stations during this study (Appendices X-XIII). This is in violation of the 
NPDES discharge permit which stipulates "no visible film" in Monguagon Creek. 

A single water sample collected February 20, 1980 from a 15 cm (6 inch) diameter 
steel pipe (#1 discharge) apparently discharging stormwater runoff and/or 
snow melt at the time, had 490 mg/1 suspended solids (lab sheet not included) and 
resulted in sediment deposition in the stream (Figure 3). Some control measures 
should be sought for this discharge. 

Another water sample was taken from the other Jones Chemical discharge (#2) 
in which the extremely high levels of chlorine were found and analyzed for fecal 
coliform bacteria. Counts of fecal bacteria were less than 100 per 100 ml as 
would be expected with high levels of chlorine (Appendix IV). Toilet paper was 
seen in the effluent at the time of sampling (Appendices XI and XII) . Whenever 
chlorine was not being discharged, raw sewage could have been discharged. In 
either case, treatment of human wastes would have been inadequate. 

Sediment Contaminants 

Substances such as heavy metals, oils and synthetic organic compounds which 
are relatively insoluable in water will usually be found in stream or lake 
sediments at concentrations many times higher than can be found in the water. 
Contaminants of this type will also remain bound in sediments for extended 
time periods and thus reflect past discharges of contawloants. Many of these 
sediment contaminants are toxic to aquatic life when concentrations are elevated. 
Presently, the degree of sediment contamination or its pollutional status is 
based on the 1977 EPA dredge spoils criteria. 

Osing EPA's criteria as a basis for comparison, all stations had "heavily 
polluted" sediments for a number of parameters. At station A, oil (5500 mg/kg) 
arsenic (12 mg/kg), zinc (440 mg/kg), lead (90 mg/kg), iron (25,000 mg/kg), 
copper (50 mg/kg) and PCB (10 mg/kg) (Appendix VI) were the contaminants above 
the non-polluted level of the EPA (1977) dredge spoils criteria (Appendix VII) . 
These sediment contaminants have probably reached Monguagon Creek via urban 
runoff or discharges upstream in the City of Riverview or from landfills and 
nearby industrialized areas. 

In Pennwalt's discharge channel (station B) and downstream at station C every 
parameter, except iron, at least doubled in concentration in sediments. In 
addition, cyanide (5-6 mg/kg), cadmium (6-10 mg/kg), nickel (90-120 mg/kg), 
and mercury (2 mg/kg) were found at "heavily polluted" areas. 

lamediately downstream of the Jones Chemical discharges most sediment contaminant 
concentrations (station D) were similar to those found upstream.at Station A or C. 
However, higher concentrations of copper, iron, nickel, lead, zinc a^d manganese 
existed in the sample collected nearest Jones Chemical. Zinc values were 4700 mg/kg 
In this sample and 2500 mg/kg in the sample across the stream. As indicated 
before by Stone's data, the Jones Chemical discharge probably contained high 
levels of lead, zinc and iron. Zinc was apparently being precipitated quickly 
once it reached the stream and other metals at lower rates. 

Downstream at station E the concentration of lead (920 mg/kg), nickel (230 mg/kg), 
copper (250 mg/kg), chromium (390 mg/kg), cadmium (10 mg/kg) and cyanide (12 mg/kg) 
about doubled again. Zinc was found at 18,000 mg/kg, an extremely high sediment 
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concentration. These very high levels of contaminants probably existed at 
this location mainly as a result of discharges from Pennwalt and Jones Chemical. 
The marked increase in certain of the above parameters in downstream sediments 
at station E was probably the result of additional loadings of heavy metals 
from Jones Chemical and the chemical reaction and precipitation of these 
Substances after the highly chlorinated Jones Chemical discharge were mixed with 
the receiving waters. 

Macroinvertebrates 

Animal communities living in or on the bottom of lakes and streams are the best 
indicators of aquatic environmental conditions. These animal communities are 
ubiquitous in undisturbed streams. Benthic or bottom dwelling animal species 
which together constitute a benthic community live most or all of their lives 
in the water. Aquatic Insects, with rare exception, leave the water for short 
periods to mate and lay eggs but their immature larval stages may exist for 
more than a year in an aquatic environment. Aquatic worms (oligochaetes) spend 
all their lives in the aquatic environment. During this extended period of 
aquatic development they react to a myriad of physical and chemical parameters 
and thus are indicators of past environmental conditions. 

A stream comparable in size to Monguagon Creek, under relatively unmodified 
stream conditions, would have benthic communities made up of many species of 
animals without a dominant species or species group. Biomass (weight per 
unit area) would usually be at intermediate levels (10-50 gm/m^ wet weight) and 
distributed among a number of species. Macroinvertebrate density (number per 
unit area) would usually range from 1-5000/m^. Discharges of pollutants in 
sufficient quantities results in marked and easily detected changes in benthic 
community structure. Sensitive sp̂ icies or species groups are eliminate'^ and 
the benthic community becomes dominated by more pollution tolerant forms. 
Under moderately polluted conditions some forms may thus reach extreme densities 
and biomass. If pollution is increased further, all the above benthos parameters 
decrease. In the most extreme situations benthic communities are absent. 

The macroinvertebrate communities of Monguagon Creek indicated a degraded to highly 
degraded stream condition (Figure 4). Pollution tolerant organisms dominated 
the macroinvertebrate coriL-nunity in the study area. Oligochaetes or aqu tic worms 
comprised more than 90 percent of all the macroinvertebrates collected both in 
terms of density and biomass (Appendix VIII). Only at station A were 
significant numbers of midges (Procladius) collected. This animal feeds on worms 
but is less tolerant of extreme environmental stress than oligochaetes. 

Macroinvertebrate densities decreased from almost 24,000/m^ at station A to 
318/m^ at station D. No macroinvertebrates were found at station E nor in the 
three samples closest to the Jones Chemical discharge at station D. 

Fish 

Only two fish (gizzard shad) were observed in this shallow, open stream. Even 
this was surprising under the conditions. One dead gizzard shad was found just 
below the Jones Chemical discharge. Apparently the fish had died recently as 
deterioration was not evident. The second fish was disoriented and swimming in 
circles as it moved downstream in the vicinity of station E. Total chlorine 
at 1.4 mg/1 was found at this station and by itself was sufficient to cause 
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death in less than half an hour (Mattice and Zittel, 1976). 

SUMMARY AND CONCLUSIONS 

Benthic animals communities, or their absence in Monguagon Creek indicated stream 
conditions that ranged from degraded to completely degraded. Degradation or damage 
to the benthic communities was associated with high concentrations of sediment 
contaminants such as oils, toxic heavy metals, cyanide and high concentrations 
of chlorine in the water. Similar responses of benthic communities to such 
contaminants have been observed many times before (Mackenthun, 1969). Recently, 
Wentsel and Mcintosh (1977) also found oligochaete dominated benthic communities 
where heavy metals in lake sediments were extremely high (cadmium-996 mg/kg, 
zlnc-14,033 mg/kg, and chromiura-2106 mg/kg) and midge larvae were present only 
where heavy metals decreased in the sediment. Given the concentrations of sediment 
contaminants in Monguagon Creek, it is improbable that the elimination of the 
benthic community downstream of the Jones Chemical discharge was due only to 
their discharge of heavy metals. The pattern of benthos elimination closely 
approximated the area of stream bottom impacted by the plume from the Jones 
Chemical unpermitted discharge with very high concentrations of extremely toxic 
chlorine. It is therefore very reasonable to conclude that a minimum of 0.15 km 
of Monguagon Creek has been damaged as a result of the unpermitted Jones Chemical 
discharge. 

Damage to Monguagon Creek undoubtedly also extends for the remaining 0.7 km to 
its confluence with the Trenton Channel. Sediment contaminants would surely 
remain at or above concentrations similar to those found downstream of the 
Pennwalt discharge, as most of there substances do not biodegrade readily and 
channel erosion processes tend to transport sediments downstream. It is not 
certain however, that the macroinvertebrate community has been eliminated in 
this lower stream reach nor could any or all damage be blamed with certainty on 
the upstream discharges. Storm sewers and runoff from streets, coal piles and 
the surrounding area would have degrading effects in the lower stream reach. 
Furthermore, it is not certain whether chlorine concentrations have been at toxic 
concentrations to the Trenton Channel in the past because chlorine readily 
reacts and loses its toxicity. 

In order to expedite the recovery of Monguagon Creek several actions should be 
undertaken. A study of Monguagon Creek upstream of the study site and in 
Riverview should be undertaken to determine the source(s) of stream contaminants. 
Pennwalt's wastewater treatment should be upgraded to meet NPDES requirements and 
the Jones Chemical discharges should either be eliminated or adequate treatment 
be provided to protect Monguagon Creek. In addition, the highly contaminated 
sediments downstream of Pennwalt and Jones Chemical should be removed, not only 
to facilitate stream recovery but to prevent their discharge to the Trenton 
Channel. 
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APPDNDIX V 

H o y c c E . Scnilh 

O u a n e R . E g e l j n d 
Deputy KlaTa^'i ' i u.reciof. 
Director ol E.^ginec'inj 

Cbeslef WojnisW 
A l ^ S j i t Minaging Di'.CtO'. 
Dtfcctor of Ad.'ninisiration 

J o h n E. Breen 
Dire::3/ of ' . t q i l Services 

J o h n W.Huber t 
D^<ez*^i 01 Fif.arvce 

Rex McCormicIC 
0«p.JIYSiCrc'<rY 

Wayne 
County t > 
Public ^>^ ' 'V 
Works 

- - . - / • . . ' *\J3 

/ v / y 

CO West La ' iye i le 
Detroit, MichisJn 
4e22e 

313 224. 3520 

Oa February 20, 1980, 3:00 p.m. Bill Murphy of the Department 
of Natural Resources trought in four samples to be tested for 
residual chlorine. The samples were collected within one half 
of an hour of analysis. 

I tested the saajĵ les as cumbered belov. 

#2 0.5 P.P.M. free chlorine 4.3 P.P.M. total chlorine 
#3 0,1 P.P.M. free chlorine 
#4 9500 P.P.M. free chlorine 9900 P.P.M. total chlorine 
#5 0.4 P.P.M. free chlorine 1.4 P.P.M. total ch orinc 

All saxples tested using D.P.D. method of chlorine analysis. 

Thonas Shoens, Chemist 
Wayne County Public Works 

' £ S / C 1 B 
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Apri l 1977 U.S. TPA Di'ed(;c(l Spoil Dir.por.nl Cr i te r ia C l i iss i f ica t ion 
Guidelines for Groat Lakes llt^rbors. Values in mg/kg dry weight, 
values otlierv/isc noted. 

Parameter 

Vo la t i l e solids % 
COD 
TKIJ 
Oil & Grease (Hexane Solubles) 
Lead 
Zinc 
A':i.':ionia 
Cyanide 
Phospliorus 
Iron 
Nickel 
r!anganese 
Arsenic 
Cadmiui;i 
Chromiur:! 
Barium 
Copper 
.Mercury 
Total PCB's ** 

Non 
Polluted 

<5 
</10,000 
<1,000 
<1,000 

</!0 
<90 
<7b 
<0.10 

</i20 
<17,000 

<20 
<300 
<3 

* 

<25 
<20 
<25 

Moderately 
Polluted 

5-8 
/10-80,000 

1,000-2,000 
1,000-2,000 

40-60 
90-200 
75-200 

0.10-0.25 
420-650 

17,000-25,000 
20-50 

300-500 
3-0 
*• 

25-75 
20-60 
25-50 

lieavily 
Polluted 

>8 
>B0,000 
>2,000 
>2,000 

>60 
>200 
>200 

>0.25 
>650 

>25,000 
>50 

>500 
>8 
>6 
>75 
>G0 
>50 

>10 

* Lower l im i ts not established 
* * Tlie pol lut ional stetus of sediments with to ta l PCB concentrations between 

1 and 10 mg/kg dry weight w i l l be determined nn a case-bycase basis. 
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APPENDIX IX 
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5A:ID 

SILT 

HJCr.-NUO 

FLO!,' 
VELOCITY 
n/sec 

>1.2 
{.3 fps) 

>0.6 
(>2 fps) 

>0.3 
(>1 fps) 

>0.2 
(.0.7 fps) 

>0.12 
(>0.4 r,.s) 

.0.12 
( •0 . * fps) 

*1K.BED0EC'IES^: 0 • lOME 

CHARACTERISTICS 
OR SIZE 

256 m ( 10") d i a . 

64-256 m ( 2 .1 -10" ) d I a . 

2-64 nn ( 0 . 1 - 2 . 5 " ) d f a . 

0.C6-Z.00 iim d i a . 
G r i t t y t e x t u r e 

0.004-0.006 on d i a . 

b l a c k . »ery f i n d organ ic 

FE'RCEIIT IN 
SAilPLiNG A.REA 

^ 

9o 

1 . 1/3 0^ LESS 2 • 2/3 CR MORE 

i 

SL'SSTRAT 
TYPE 

CLAY 

MARL 

DETRITUS 

FIBROUS 
PEAT 

PULPY 
PcAT 

lOGS t ST 

E CHARACTERISTICS 
OS SIZE 

Slick texture 

Grey, shel l frag-ents 

St icks, woo-J, coarse 
plant materials 

Par t i a l l y decomposed 
plant material 

Finely divided plant 
n a t e r i a l , parts 
Indist inguishable 

ICKS 

PERCEfiT :.•! 
SAM?LI.N3 AP.EA 

s-

BIOTA; 

PHYTOPLANKTON 

PCRIPHYTON 

fILAMt.NTOUS ALGAE 

NACROPHYTCS 

-2. ' 
0 1 

0 1 

0 I 

3 4 

3 4 

3 4 

3 4 

SLIMES 0 

ZOOPLAIiKTON 0 

MACROINVERTEBRATES _ 0 _ 

FISH • 0 

1 

1 

1 

1 

2 

2 

2 

2 

3 

3 

3 

3 

4 

4 

4 

4 

*D"tnt I - Sparse Moderate J • Abundant Prof i ise 
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APPENDIX X 

MICHICA.'I DrPARiy:: iT OF WTUBAL FESOUHCES 
WATER QUALITY DIVISIO' I 

sioinr.r '•z'-TiTi 
STREAM PkOCLEM ASSESS.MEMT 

S t a t i o n N;.-.b'.r Jl. Inves tigator(s) ^ f ^ ^ / ^ S / T J ^ i ^ r - T / ' ^ AV^V' /V K 

O^te cC , . ^ 0 I f ' : > ' ' W l . J . C . L y L ^ PHnTCSPAPH riu^p.ER W ^ / 5 , / U^ l l 

BODY OF SATER /-/"j/y ,^iy/?:S-.^ V 2 / f S ^ f / < LOCATIO:i / ? -̂  V z F ^ V / ^ i l ^ J 

COUNTY; y / ? / / V . ^ * TfS- R/A-s S THP /?.tvUr" '<.JZ--\ ib; : 

REASO,V-fOR 5URV£Y__2>7"^/y,CS _ ( : ^ / / 4 ^ / y / C . / ^ A . ^ y ^ < ? ^ ^ E .-/Af/^/'-.^'^ 

¥ICINIT> LA'IO USE: Mos t l y Fo res t Mos t l y Urban M o : t l y A g r i c u l t u r e Other / ^ O U ^ T/^ • ' ^ ^-~-

AVE. STREM UIDrH___- r___m A;E. STREAV DEPTH 0 , 3 w VELOCITY > Q . f X "is STREW km / • ̂  0 

STREAM SHADING: Open P a r t l y Open Shaded STREAM TYPE: Co ldwate r Warmw^ter 

WATER TE>.?. / / 'C AIR TEtS. S *C WEATHER: S u n n y - P a r t l y C l o u d y - C l o u d y - Rainy CAM u / s : Yes Jla. k̂m 

CHANNELIZED; Jfes^ No CHAICiEL EROSION: None — S l i g h t — M o d e r a t e — Severe HIGH WATER MARK O. t ( r m̂ 

SECCHI DISC TRA'IS: w TUP3IDITY: Clear— Sl ight ly T u ' - b i d - Turbid - Opaiue WATER COLOR 

WATER OMP.S: Normj l Sewage Pet ro leum Chcr . ica l 

SURFACE OILS: None 

Sewage 

S l i c k 

Other 

Sheen Globs F lecks 

SEDIMENT ODORS: 

SECIKEtlT OILS: 

DEPOS'TS: 

Absent 

Sludj? 

Sewage Petroleyri 

Slight 

Chemical Other 

Moderate 

Sawdust Paperfiber Sand 

ARE THE U'ijERSIDES Or STCirS •.'.-ICH APE SOT DEEPLY IKnECDED i;i SUDSTR'iTE SLACK? 

Anaerobic 

Profuse 

Relict Shells Other 

YES NO Nfi, 
-- FLC'.i 

SUBSTItATE VELOCITY CHARACTERISTICS PERCENT IN 
TYPE m/sec OR SIZE S^I'LHIG A=£A 

BOULDERS* > l .2 256 m ( 10") d ia . 
(>3 fps) 

RUBBLE* >0.6 64-256 »n ( 2.1-10") d ia . 
(>2 fps) 

GRAVEL* .0 .3 2-64 m (0.1-2.5") d ia . 
(.1 fps) 

SAIIO >0.2 0.06-2.00 (in dia. i T r \ 
(.0.7 fps) C r i t t y texture ^ ' ^ 

SILT .0.12 0.0C4-0.006 mm dia. 
(.0.4 fps) 

MUCr-MUO •0.12 black, very f ind organic <" D 
(.0.4 fpsl 

*lMBE00E0f;ES<;: 0 • NONE 1 • 1/3 0^ LESS 2 ' 2/3 CR MORE 

SUBSTRATE CHARACTERISTICS PERCENT 1^ 
TYPE OR SIZE SAILING AF:A 

aAY Slick texture 

MARL Grey, Shell fragments 

DETRITUS St icks, wood, coarse 
plant materials 

FIBROUS Par t ia l l y deconposei 
PEAT plant material 

PULPY Finely divldeJ plant 
PEAT mater ia l , parts 

Indist ingi i ishabl" 

LUGS t STICKS 

•"JTA-

PHYTOPLANICTON 

PERIPHYTON 

FILAMENTOUS ALGAE 

MACROPHYTES 

C - * j f«n t 

^ 

0 

0 

0 

1 

I 

1 

1 

1 - Sparse 

2 

2 

2 

2 

3 

3 

3 

3 

2 

4 

4 

4 

4 

- Moderate 

SLIMES 

ZOOPLANKTON 

MACROINVERTEBRATES 

FISH 

0 

0 

0 _ 

0 

3 - Abundant 

1 

) 

1 

1 

2 

2 

2 

2 

3 4 

3 4 

3 4 

3 4 

4 - Pref , ;4e 
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APPENDIX XI 

MlCHir.A-i DtP,"PTyCfi: riF • . i : \ ] y i { RESO'JRCES 
WATER QUALITY DIVISION 

riOL^nY srrr:nri 
SIRf.M PKOlILf^ ASStSyiLriT 

S t a t i o n Ku:»ber c I n v e $ t i 9 a t o r ( s ) _ . . ^ : l ^ A / _ f ^ _ . / X ' ' ^ / / ; i . ' / f r / 7 ; ^ 

Date J . / J O / ^ 'O ' m ^ A - ^ J . / S PHOTOGRAPH t i v i s f p . / < P ^ / * ? , . 2 O 

Boof OF '.jArER /^.J_-y_0:y'±Jj-_-2jy_^/!££/<_ LOCATIOM ^ H ^ i t y i ^ U t 

coyniY_>//;)^'5 T ^ S _ R y / f . s _ , . i : _ _ ' W ' ' . _ _ / ? A : £ / d > / ' ^ y 

REASON FOR suRVEY._^v/i7/V£; S _ _ ^ / , \ £ / . . ' f C f ^ C ' ' P^A ' - \ '> - f ' ^^~ i ' >^/.»'-.OY'-'/' '<•£... J f d F A ^ 1 ^ . 

VICINIT i LAND USE; * s t l y Forest Mostly l.'rban Mostly Agriculture Other { , //>//> >S 7 A ' J / y ^ 

AVE. STREAM l/IDTH . e H O a AVE. STRE/VI DEPT.H O . J ' m VELOCITY Q . / 'Ji ms STKEA.V k.-; JCIL2JLI 

STREAM SHADING: Op^n P a r t l y Open Shaded STREAH TYPE: Coldwater Wan-water 

WATER TZtV. 7 . 7 'C AIR TCHP. J " 'C WEATHER: S u n n y - P a r t l y C l o u d y - C l o w l y - R a i n y DAH u / $ : Yes Hs in: 

CHANNELIZED: Yes No CHANNEL EROSION: None — S l i g h t — M o d e r a t e — Severe HIGH WATER H,\RIC < 0 . / v 5 ' m 

SE^.CHI OISC TRAiS: a TURSIDITY: C l e a r — S l i g h t l y T j r b i d - Turb id - Opaque HATER COLOR 

WATER ODORS: Nonio l Sewage Pe t ro leum 

SURFACE OILS: 

Nonio l 

None 

Sewage 

S l i c k 

Chemical Other 

Sheen Globs F lecks 

SEDIMENT ODORS: 

SEDIMENT OILS; 

OEPOS'TS: 

Noraal 

Absent 

Sludge 

Sewage P e t r o l eur:i 

S l i g h t 

Chci' i ical 

Moderate 

Sawdust P a p e r f i b e r Sand 

Anaerobic Otner_ 

Profuse 

R e l i c t She l l s Other 

ARE THE u:;Ct RSIJES OF STC ;ES -r l̂CH A?.E NOT DEEPLY IMBEDL ED IN SUBS 'RATE 

1 

SUBSTRATE 
TYPE 

BOULDERS* 

RUBBLE* 

6PAVEL* 

SAND 

SILT 

MUCr,-MUO 

FLOli 
VELOCITY 

m/ssc 

>1.2 
(.3 fps) 

>0.6 
(.2 fps) 

.0.3 
(.1 fps) 

.0.2 
(.0.7 fps) 

.0.12 
(.0.4 fps) 

.0.12 
(.0.4 fps) 

•IMBEODEDNESS: 0 -- NONE 

CHARACTERISTICS 
OR SIZE 

255 BI.1 ( 10") d ta. 

64-256 m ( 2.1-10") d i a . 

2-64 tm (0.1-2.5") d ia . 

0.06-2.00 mm dia. 
Gr i t ty texture 

0.004-0.006 nn d ia. 

black. Mcry f ind organic 

PERCt;iT 
SAMPLING 1 

93-

1 • 1/3 OR LESS 2 • 2/3 CR MORE 

IN 
REA 

BLACK? YES NO /s/fi 

SUESTRATE 
1 TYPE 

CLAY 

MARL 

DETRITUS 

FIBROUS 
PEAT 

CHARACTERiCTlCS 
OR SIZE 

Slick texture 

Srey, Shell fragments 

St icks, wood, coarse 
plant materials 

Par t ia l l y decomposed 
plant material 

PULPY F i n e l y d i v i d e J p l a n t 
PEAT u t e r i a l , parts 

ind'Stingii ishabl;; 

LOGS t STICKS 

PERCENT ::; 
SA>:PLtNG AREA 

3-

BIOTA: 

PHTTOPLANKTOK 

WRIPHYTON 

FILAMENTOUS ALGA£ 

MACROPHYTES 

(i - Ab 'en t 

0 

_ 0 _ 

0 

_£_ 

1 • Spa 

J 

1 

1 

1 

rse 

Z 

2 

2 

2 

3 

3 

3 

3 

2 

4 

4 

4 

4 

- Moderate 

SLIMES 0 ^ 

20OPLANKT0N _ 0 _ 

tttCROINVERTEBRATES 0 

FISH 0 

i - Abundant 

1 

1 

1 

1 

2 

2 

2 

2 

3 4 

3 4 

3 4 

3 4 

4 - Prof^kt 
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APPENDIX XII 

MICHIWi OEPARTMLM CF ;i,MUkAL RESOURCE: 
WATER IJUALIIY DIVISION 

BIOLOGY srcr iOM 
STREAM PROOLfM ASSE5S.MEfiT 

S t a t i o n Kunber X Investiqator(s) <f-V^^ K̂  5. ^ /T>J^l\/fi. T h.' 

O'te c2 1 ^ 0 I ^ O TIME / J . " / ^ PmTOGPJ^PH NUMr.ER —" 

BODY OF :«rER / \p .y (<zZES. ' ^K '^ ( i ' ? -£? ' - tC- LOCATION P J \ ' & / ^ l V / - 1 ' \ ) 

cainU_J.'/_/i_y/^'_^ Ty<7_Ry/f_s__5" '̂ '̂ '̂  .^^.J^m/^ViLT ̂ -J 

REAS* FOR S U P V E Y _ _ ^ < ? / y ^ J _ ^ / y _ ^ / n 7 ^ / C / i ^ : ^ j : L y ^ < f / ^ A . ^ ^ ^ 

V1C1NIT> lAMD USE; !1jst l ) Forest Hostly Urban Mostly Agr icul ture Other /A/Q.yS T/^ ' / ^ ^ 

AVE. STREAM WIDTH ^ Q m AVE. STREAM DEPTH Q , j m VELOCITY Q . / "X. ms STREAH km O • 6? ̂  

STREAI SHADING: Open Partly Open Shaded STREAH TYPE: Coldwater i iarmHi i j r 

WATER TEtf. 7< 7 'C AIR TEMP. S " 'C WEATHER: Sunny-Part ly Cloudy-Cloudy- Rainy DAM u/s: Yes _No_ ^kn 

CHANNaiZED: Yes No CHA;iSEL EROSIOft: None — S l i g h t — M o d e r a t e — Seve re HIGH WATER :;ARK d ' / ^ m 

SECCHI D:SC TFA<S: m TURBIDITY: Clear— Sl igh t ly Turbi^— Turbid - Opaque liATER COLOR 

WATER ODORS: Normal Sewage Pet ro leum Chemical 

SURFACE OILS: None 

Sewage 

S l i c k 

Other 

Sheen Globs F lecks 

SEDIME-(T 050RS: 

SEDIMENT OILS: 

OEPOS'TS: 

Normal 

Absent 

Sludge 

Sewage Pet ro leum 

Slight 

Sawdust 

Chesiical Anaerobic 

Profuse 

Other 

Moderate 

Paperfiber Sand Rel ic t Shells 

ARE THE U.iOERSIDES OF STO.'.ES W-ilCh ARE NOT D-.EPLY U'iEOOED IN SUSSTfiATE SLACK? YES 

Other 

NO / ^ / ] 

- 1 

SUESTPAU 
TYPE 

BOULDERS* 

RUBBLE* 

GRAVEL* 

SAND 

SILT 

MUCK-MUD 

•IMBEODEDNES! 

FLC; 
VELOCITY 
n/sec 

.1.2 
(.3 fps) 

.0.6 
(»2 fps) 

.0.3 
(.1 fps) 

>0.2 
(.0.7 fps) 

>0.12 
(.0.4 fp , 

•0.12 
(.0.4 fps) 

: 0 ' NONE 

CHARACTERISTICS 
OR SIZE 

256 no ( 10") d ia . 

64-256 on ( 2.1-10") d ia . 

2-64 m (0.1-2.5") d ia . 

0.06-2.00 t a dIa. 
Gr i t t y texture 

0.00;-0.006 mm dia. 

black, very f ind organic 

PERCENT 
SAHPliNG 

"is-
1 • 1/3 0^ LESS 2 < 2/3 CR MORE 

IN 
.RtA 

1 • — - ... 

SUBSTRATE 
TYPE 

aAY 

MARL 

DETRITUS 

FIBROUS 
PEAT 

PULPY 
PEAT 

LOGS t ST 

CHAR;.CTERISTICS 
OR SIZE 

Sl ick texture 

Grey, shel l fragnents 

St icks, wood, coarse 
plant materials 

Pa r t i a l l y decomposed 
plant material 

Finely divideJ plant 
mater ia l , parts 
indist inguishable 

CKS 

PERCENT IN 
SAMPLING AREA 

s 

J.'OI*; 

PHTTOPLAXKTON 

PERIPHYTON 

FILAMENTOUS ALGAE 

MACROPHYTES 

C • «B'ent 

0 

0 

0 

0 

1 

1 

1 

1 

1 - Sparse 

2 

2 

2 

2 

3 

3 

3 

3 

2 

4 

4 

4 

4 

• Moderate 

SLIMES 0 

2OOPLANKT0N 0 

MACROINVERTEBRATES 0 

FISH ' 0 

i • Abundant 

1 

1 

1 

1 

2 

2 

2 

2 

3 4 

3 4 

3 4 

3 4 

4 - P r o f c i B 
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APPENOIX XIII 
MICHIGAN DEPARTMENT OF f:ATJPAL RLSC'JRCES 
WAIER QUALITY DIVISION 

BIOLOGY SfCIION 
STREA>1 PROCLEM ASSESS"<EflT 

S t a t i o n Ni / rber 

B'te J L . L J . 2 IJ'O. r . y . i_ f i ^ / r_ 

Invest l9Jtor(s) ^ ^ ' J ^ . ' ^ ' S j / - J O r X ' / ^ T , ^ 

PHOTOGKAPH NU><Ut"R 

BOOT OF WATER (AdS '^ -Uf iCrC H Cf f ^F^ f^ LOCATION A ' / V ! z T v I .Ti-^-> 

C Q u m i _ l i / j i y ^ ' _ c ' _ T y r R i . ' f i - ^ Tw? /C/Vf:£.V/ c"<-̂  

REASON FOR SURVEY -J'OA^-' S Cn[^ ' ' ' ^^ f̂ ''•̂  ' /̂ t=̂ A-V i^/z-'cr :bL? ̂ .i^J^'^i^.^l. / / j /A^-LS. 

¥ IC IMT> LANO USE: Most ly F o r « i t Mos t l y Urban M o s t l y A g r i t u l t u r p Other f , \ ' Z ' U ^ "^ fi / /") L-

AVE. STREAM WIDTH H m AVE. STREAM DEPTH 0 - 4 m VELOCITY d . I 1 ^ ms STREAM k.Ti Qi SS 

STREAM SHADING: Open P a r t l y Open Shaded STREAM TYPE: Co ldwate r Wumwater 

WATER TEMP. 1 , 7 "C AIR TEMP. S*. L 'C WEATHER: S u n n y - P a r t l y C l o u d y - C l o u d y - R a i n y DAM u / s : Yes _N£. ^ 

CHANfiELIZED: Yes Ho CHA-JNEL EROSIO.'i: None — S l i g h t — Mjjderate — Severe HIGH WATER I'lAFlK O - / S " ny 

m TURBIDITY: C l e a r — SI l g h t l > T u r b i d - T u r b i d - Opaque UATER COLOR 

Chemical 

Globs 

SECCHI OISC TRA-iS: 

WATER ODORS: Normal 

SURFACE OILS: None 

Sewage 

Slick 

Petroleum ether 

Sheen Flecks 

SEDIMENT OOORS: 

SEDIMENT OILS: 

DEPOS'TS: 

Normal 

Absent 

Sludge 

Chemical 

Moderate 

Sawdust Paperfiber Sand Relict Shells 

Sewage Petroleum 

Slight 

Anaerobic '• Other_ 

Profu'ie 

Other 

ARE THE U-.OERSIDES OF STO'lES Wr̂ i'CH ARE NOT DEEPLY IK3ED0ED IN SUBSTRATE SLACK? YES NO M 
\ 

SUBSTRATE 
TYPE 

BOULOERS*_ 

RUBBLr 

GRAVEL* 

SAND 

SILT 

mcK-Mun 

•IHBEDDEONE 

FLC.1 
VELXITY 

m/sec 

. 1 . 2 
(.3 fps) 

.0.6 
(.2 fps) 

.0.3 
• (.1 fps) 

.0.2 
( .0.7 fps) 

.0.12 
(.0.4 fps) 

.0.12 
(.0.4 fps) 

SS: 0 • HONE 

CHAPJICTERISTICS 
OR SIZE 

256 TO ( 10" ) d i a . 

64-256 m ( 2 . 1 - 1 0 " ) d i a . 

2-64 cm ( 0 . 1 - 2 . 5 " ) d i a . 

0 .06 -2 .00 m i d i a . 
G r i t t y t e x t u r e 

0 .004-0.006 m d i a . 

b l a c k , ve ry f i n d o rgan ic 

PERCENT 
SAMPL INC. 

S 

90 
1 • 1/3 OR LESS 2 ' 2 /3 CR MORE 

IN 
AREA 

SL'ESTRATE CHAPj^CTERISTICS 
TYPE OR SIZE 

CLAY S l i c k t e x t u r e 

MARL G r e y , s h e l l f ragmen ts 

0ETRITL5 S t i c k s , wood, coarse 
p l a n t D a t e r i a l s 

FIBROUS P a r t i a l l y deco.-nposed 
PEAT p l a n t m a t e r i a l 

PUIPY F i n e l y d i v i d e J p l a n t 
PEAT n a t e r i a l , p a r t s 

Indist inguishable 

LOGS i STICKS 

PESCE:;T IN 
S A 4 ? L I N G AREA 

s-

BIOTA: 

PHYl0PLA.-ilCI0N 

PERIPHYTON 

FILAMENTOUS ALGAE 

MACROPHYTES 

C • » * ' e n t 

0 

0 

0 

0 

1 - Spa 

1 

1 

1 

1 

rse 

2 

2 

2 

2 

3 

3 

3 

3 

2 

4 

4 

4 

4 

- Moderate 

SLIMES 

200PLANKTCN 

MACROINVERTEBRATES 

FISH 

0 

0 

0 

0 

i • Abundant 

1 

1 

1 

1 

2 

2 

2 

2 

4 

3 4 

3 4 

3 4 

3 4 

- Prof , ;^e 



COMPUTATION SHEET 

ff\ 
' L O I 

f t , 
'•U^t, 

USEPA, REGION I , MICHIGAN-OHIO DISTRICT OFFICE 
RECEIVED FPCV T / C DATE r i CUSTODY [ ]NnN-CJSTODT |BEMf l ( *S 

SOURCE OF SAMPLE 

PARiMETER ^ 

A.-tiL-rZEE BY DATE 

YEAR 

GIVEN TO 

SAM>LE DATE 

UNITS 

CHECKED i f J ^ ^ . M . M 0*TE .. ^ 

9 • 1 

v o c e Nos. 

S«>/ 
S*94 

S<3a 
5 / / 
S 2 3 

^ £ / U A j 

3 0 / 

5^-^ 

5 ^ 7 

i s /«o 

1 3 / J " 
1 

S / 6 

Z>/5 

STATION 

/ W 

/ A ) i f 

e^f ir 

EP^P 
^ C t ^ i ^ J S 

U I 4 ^ L T 

O C 1 

CXST 

0 * 3 

A a i ~ 

V 'J ' ^ _ 

S Z ? i/Aip r * 

\ .J/^*-**-* 

; 3 2 ^ ^ 

1 

! 

i M c r * * / 

<?^6 
— 

7 f l 
— 
.^^ 

C««aft 

Z 3 Z 

2 76-

C2< i 

t / , 6 a 8 

Z-f^ i 
< 

TOT/?*. 

^ i s z , 
- c 

5 3 8 
— 

. 

o r 

— 

^P<.oz 

— 

r 3 4 7 2 

2 « 
— 
. ^ 

s 
/ / 

< 5 -

/ ^ 

6>Zi> 
— 

/ (a 

-

T«"r4-« . 

0 ^ Q J 5 ^ _ 

:: - jc 

r — i — 

L _9_ o^oj i 

^ 1 3 | ^ . o o ^ 

T O T 4 4-

< . o o j -

—, 

S o } . 

' i S i t J 

_ . . _ o „ _ . . . . . . < Z . < . < ^ ^ 1 
1 

-7 i — 
ao\ 

-

0 . 0 3S 

0 . 6 2 0 

o n - 4 

— 

6 6 
— 

< 1 
~ 

<3"4d 
- » ^ / ' - ^ 

^ / 
3 

< ' 

< ' 
2. 
< l 
< » 
/ 

< » 

^ < ' 
< • 
< 1 

1 ' i 

— • 

! 
" 

1 -.^. 1 
1 ! 
1 

- - - • - — 

— 

• % r A T . 

^£>Cil 

o < i ; 

0 0 - 2 . 

o**-?. 
0 0 " i 

o * J 
^ « ^ 
O c ^ i " 

0 0 6 

O c ) < 0 

-ir'^ 
i L ^ ^ _ ^ 

SPECIAL REMARKS: C ' ) - Z A f k < ^ y jA t ^ t ^e^ ' p H * ^ A ^ n A*«*r ^ A ^ M t-*s. r«> fixe^jts/u* 

I ^ e t ^ \ f 4 t . 0 ^ r c / ^ ' ^ ' * * ' * ^ ^ s < 0 . < a o 4 - , ^ ^ E / .0 / 8 i » i < S d g 
C J .' 7 J 1 



MICHIGAN OEPARTTIENT OF NATURAL hESOURCES 
tliVIRONMEKTAL rPOTCCTIOM BUREAU 
poira SOURCE STLOIES SECTION 

Report of iin 
Indus t r i a l i;a?l?wjter Survey 

ConclL.':ted a t 
PENNWALT ChEKiCAL CORPORATION 

A l l Oot f . r i is ;)o. 8^0:98 
NPDES (Jo. .':ioriO?38i 

V.'ayne County 
Wyandotte, I l ichigan 

Ju ly 7-8, 1980 

Wa-.f-v.iter r o n i t o r i m was perfomed during one twenty-four hour survey 
; : r i ' - i s ' .^r t ina Monday, J j l y / , 1930. 

T̂ -o resu l ts of t h i s survey are conparcc! to the f i n a l l i m i t a t i o n s in the 
f a ; * ! •.*,.•'•; . ' la t ionj l Pol lu tant Oisrharge E l i - i i na t ion System (NPDES) Permit, No. 
• • ; ' . :.';':'. >.i e^'.-ij l l :ht t) jnder f i n a l Order of Abatement No. 1981 entered on 
'.'-.'.•.'•hr 2 ' j , 1977. 

r.^o-i on t>Mt co'-TMrison the ROD̂  loading l i m i t a t i o n s at o u t f a l l 821088 
' ^ / . i , i-J-, -iceerip-; f^urirg the Survey (Tdble 3 ) . 

Tr' •,„•-.e/ resu l t s are to pamrt to the company's se l f -mon i to r iny resu l ts 
rf : . j - f .?-: ' f i the .•••.jnthly Operating Pcport (IIOR). The comparison of f^ese resu l ts 
<s rr-es^r.tr.j , ^ Tabls 3. The only maior discrepancies occurred a t the In take, 
';i:0';'.9. Surve; concentrat ions for suspended so l ids are s i g n i f i c a n t l y lower than 
ti-.e ' . o n c f t ' i t i o c i s report<?d by tne company on the survey dates. The t o ta l i ron 
c ; . ; ' r o r a t i o n found at the intake during the survey was also s i g n i f i c a n t l y less 
t r i n an ; rnpnrted by the company f i)r the month (Table 3 ) . 

T;-.? C posi tc sarpics were s p l i t w i th the company fo r comparison of labora-
' . ' ) ' / r ' v j i t s . The corparison is presented as Table 4. No major discrepancies 
are r otH''.. 

• . • • : n , 

.'. . T-
' J". i 0'. 
•5. f 

l as t su-'/py pprform'^d at t n i s f a c i l i t y was in November, 1978. Since 
, , r i e / r-vvcral process ch.iri^e5 have OLCurred a t the p lan t . The per-

' . ' \ r . - , ; t ] ond anhyrj-ous cous'.ic process hnve a l l been discont inued. Also 
-1 f ' j r r i c prcrpss r^at^rs have been routed from o u t f a l l 003 to o u t f a l l 
•i:n 'hannes have resuUod in a sharp decrease in the chlor ides concen-
. r ; a" increase in the to ta l i ron concentrat ion t h i s survey a t o u t f a l l 
s > - i i f i c a i i t decrease In t o ta l i ron concentrat ion i s also noted a t o u t f a l l 

SJ I 'VT / CG~ "nts 

'he sal a.Tioniac process was down durlno the survey period. 

-2-

The results from nrganic scans performed for various volatile organ-cs, 
acid extractobles and Ivise/neutral extractables are presented in Table 2. 

A 96-hour acute toxicity evaluation of outfall 005 was perforncd by the 
bioassay unit the same week in which his survey was conducted. The results 
from this study are included in a separate riyjcrl. 

Plant Processes 

The Pennwalt Corporation in Wyandotte manufactures org,i,iic and inorganic 
chemicals in two separate plants. The inorganic plant manufactures chlcri-
Alkali industrial chemicals and iron chlorides. The organic plant narufactures 
industrial organic chcr.iicals and miscellaneous special orgaiiic ccrrOL;nds. 

The Inorganics plant o r east complex utilizes salt brir.e, grnonio, silica, 
scrap iron and various other raw materials. A process srhenatir of the plar.t 
is depicted in Figure 1. Production fi^cilities and the plant layout are shown 
in Fiiiure 2. 

The organics plant or west complex synthesizes organic compcjnds fron 
various raw organic materials. The chief products are alkylanines and nilji;er 
chemicals. About 100 different compounds are produced at tne plant. Finure 3 
illustrates the plant layout. 

Production at both plants was considered normal during the survey. Both 
plants operate 24 hrs/day, 7 days/wk. The inorganic plant employs abowt 300 
people and the organic plant about 250 people. 

Water SuppIx?j!!?liS>!55£LAJjl£liI!l£r*L 

All process and cooling water used in both plants is obtained th!-oj<:h t^o 
intakes on the Trenton Channel of the Detroit River. The nsrth intake (."CO-U) 
supplies onl" the baroniptric condensers in the evaporator d'-part-ent. The so.i'n 
intake (820409) services the rein,iindi?r of tlie inorganic plant, the orqanic plint 
and the Detroit Edison Plant In the east complex. Domestic water is supplied 
by the City of Detroit. 

Botii intakes have a continuous backwash on the intake screens. The south 
intake's backwash is discharged into the Detroit Edison plant's outfall. Both 
backwashes are unpermitted. The water from the south intake is periodic.il ly 
chlorinated. 

Non-contact cooling water from tlie chlorine liquidation process is dischavoed 
through outfall 82:)224 (001). 

Outfall 820190 (002) discharges cooling water from the baranetric condensers 
and chlorine cell roon , rinse wall from sodium hydroxide storage tanks, flue ijas 
scrubber water, sulfuric acid tank cooling water and yard drainage. Abcjt 95 
of the wastewater originates from the barometric condensers. The pH of the waste­
water is adjusted using carbon dioxide, sulfuric acid or caustic prior to dischjrce. 

pr. T 1 • • ."; 
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Ciitfall eroi93 (003) discharges cooling water from the ammnnium chloride 
cro-.ess. '".e ;.H is adjusted using carbon dioxide, sulfuric acid or caustic 
prior lo n-cnitoring and discharge into the 'iiiayne County Drain No. 5. 

la: 

cei; 

t-e 
IPT 

Seal 
r :i-,^ 

of tie 
). Tr. 
3ns. 
; o r ca 
',. î ra 
.; useJ 
it'o-. 
ra'cd 

r ' ,T-

..ater from the liquid ferric pumps, chlorine cell room drains, wash 
the evaporators, wash water from the tank room and back wash from 
filters used to filler caustic are discharged via outfall 820223 

e c3-bined waste streams are provided settling in one of two settling 
Fnllo.ving continuous pH adjustment with carbon dioxide, sulfuric 
.Stic, if necessary, the wastewater is monitored and enters a Wayne 
in prior to entering the Detroit River. The laqoon which is not 
for settling is dreoged and the solids disposed of by deep well 
The I'lgoon not in use is also used to receive any wastewater 

'ron the replacement of the asbestoes diagram filters in the chlorine 

si.: 
sulf 

1 P'ocess and cooling water from the organics plant or west complex is 
es depicted in Figure 3. Pond 1 receives wastes from the pilot plant. 

c -.'rjtes are discnarnpd to Pond 2 fo'- equalization of loadings from 
It. Following a third pond these wa'^tes, other process wastes and cool­
er are discnorged to Pond 4. The coiling water which comprises about 
t'? total flow through outfall 006 is discharged into the end of Pond 
'ajor trpstnent provided in the treatment scheme is equalization of 

ads, settling and oil skimring and pH adjustment as necessary using 
r. acid or caustic. After Pond 4 the wastewater is discharged to Mon-
Cr'-'-'K through outfall 8210t8 (006). 

'lij<J;«: froTti the wastewater treatment in the organics plant and residues from 
^i't processes are discharged in a containment lagoon south of the organics 
"n- t. 

A l l s a n i t a i / wastes are discharged to the c i t y ' s sani tary sewer system. 

.p / ?."f̂ cod^^re 

Tre ' lows and sa^Tjles were obtained as fo l lows : 

Flow (Measurement Sarp l inq 

Company t o t a l i z e r . 

Company t o t a l i z e r . 

Company t o t a l i z e r . 

Automatic a i r ac t ivated sanpler 
i ind iv idual grabs. 

Submcrgible sampler & ind iv idua l 
grabs. 

Autnnatic a i r act ivated sampler 
A ind iv idua l grabs. 

11.25 Inch Parshall flume Automatic a i r act ivated sampler 
and water leve l recorder. t> ind iv idua l grabs. 

Company t o t a l i z e r . Automatic a i r ac t ivated sampler 
j ind iv idua l grabs. 

Hone Submergible sampler & ind iv idual 
grabs. 

Hone Submergible sampler & ind iv idua l 
grabs. 

-4-

A water level recorder provides a continuous account of the liquid level 
or head through a flume. A head versus time graph is obtained for the duraticn 
of the survey period. The total volume of wastewater through the flume d'^ring 
the survey period is computed from the graph. 

An automatic sampler composites samples,at timed intervals. 

A submergible sampler obtains samples at a continuous rate. 

Polychlorinated biphenyl (PCB) and sulfide conposlte samples are collected 
by the grab composite .-nethod. 

An individual grab Is a single Instantaneous sample. 

Samples were analyzed by the Environmental Protection Bureau Laboratories 
located in Lansing. 

Samples were preserved according to Table 6. The results of the physical, 
chemical and bacteriological analyses are presented in Tables 1 i 2. 



Pennwa 

' ^ b l e 1 Ar.alyses o f 

: j - f a H s 

' ^ rvp^ Period From 
To 

: - . - - . ' " d flo-.v ra te* 

" :^ ; : - " - 'e : ! sol ids 
:. . rse' Jid sol ids 

. : 

T. - c r i r . ' 

".' ' r i 'e •, n i ' r a t e ni 
•••-'.r^a n i t r ^^en- ' l 
• - T ' i l ' l n-tro^en-H 
' • t ' M ' n s r ' - a t p ; - ? 
"• ta ' i ;h- , ,ph,'jruS-P 

' ' . •> ' • ' , ' • - r i t s 

* j t a l ca-;-'u-i (Co) 
'•)\^A .;^ro.- i ,n (Cr) 
" ; ta l ; o : : ^ r (C^) 
' : • . ' . : ? i ' . . c l ( : i i ) 
T ; ' ; I lead T o ) 
" " *. ^ 1 Z i r c ' .! n) 
" . ' ta i i ro ' . ("^e) 

U Chemica l C o r p o r a t i o n -

composite 

(M3/day) 

trogen-H 

samples. 

820224 

7-7-80 
7-8-80 

( 2 1 , 

mq/1 

14 
leo 

7 
2.0 

0.007 

0.36 
0.23 
0.43 
0.04 
0.07 

-

< 0.02 
< 0.05 
< 0.02 
< 0.05 
' 0.05 
< T.05 

0.76 

(001) 

- 1345 
- 1345 

500) 

kg/day 

300 
3,400 

200 
43 

0.2 

7.7 
4.9 

10. 
0.9 
2 

-

16 

Wyando t te 

820190 (002) 

7-7-80 
7-8-80 

- 1655 
- 1655 

(55,400) 

tr.q/1 

15 
200 

9 
2.4 

< 0.005 

0.32 
0.24 
0.52 
0.05 
0.09 

36. 

< 0.02 
< 0.05 
< 0.02 
< 0.05 
< 0.05 
< 0.05 

0.77 

kg/day 

830 
10,000 

500 
130 

— 

18 
13 
29 

3 
5 

2.000 

43 

" ! ' , . ' rates used in the ccrputat ion of kg/day (obtained from company tota l izer /MOR). 
"o r i t a - n f'lO r u l t i o l y M^/day by 0.0002642 

in lbs/day n j l t i p l y kg/day by 2.205 

Pennwal t Chemica l C o r p o r a t i o n 

Table 1 (continued) 

Ou t fa l l s 

Wyando t te 

Survey Period From 
To 

Computed f low ra te* (M^/day) 
Highest f low rate (M3/day) 
Lowest f low rate (M^/day) 

Suspended sol ids 
Dissolved sol ids 

COO 
TOC 

Phenol 

N i t r i t e * n i t r a t e nitrogen-N 
Ammonia nItrogen-N 
Kjeldahl nitrogen-N 
Orthophosphates-P 
Total piiosphorus-P 

Chlorides 
Sul fa te (SOfl) 
Magnesium (Mg) 
Sodium (Na) 
Calcium (Ca) 

Total cadmium (Cd) 
Total chromium (Cr) 
Total copper (Cu) 
Total n ickel (Ni) 
Total lead (Pb) 
Total zinc (/.n) 
Total i ron (Fe) 
Total mercury (Hg) 

820193 (003) 

7-7.flO - 1445 
7-8-80 - 1445 

(23,200) 

mg/1 

13 
390 

11 
2.4 

0.007 

0.47 
0.64 
1.1 
0.06 
0.17 

148 

kg/day 

300 
9.000 

260 
56 

0.2 

11 
15 
26 

1 
3.9 

3,430 

0.02 
0.05 
0.02 
0.05 
0.009 
0.05 
0.78 

— 
— 
--
0.2 
.-

18 

820223 (005) 

7-7-80 - 1555 
7-8-80 - 15S5 

4,340 
11,500 - 7-8-80 P 0023 

977 - 7-8-80 0 0022 

mg/1 

27 
16,000 

In t 
1.6 

< 0.005 

0.41 
0.18 
0.33 
0.02 
0.05 

7.500 
2,200 

1 
6.800 

14 

0.04 
< 0.05 

0.03 
< 0.05 
< 0.005 
c 0.05 

0.59 
< 0.001 

kg/day 

120 
69.000 

6.9 

1.8 
0.78 
1.4 
0.09 
0.2 

33,000 
9,500 

4 
30,000 

61 

0.2 

0.1 

2.6 

* Flow rates used In the computation o f kg/day (obtained from company t o ta l izer/MCP.). 
In t - Interference 

To obtain MGO mu l t i p l y M3/day by 0.0002642 
To obtain lbs/day mu l t i p l y kg/day by 2.205 
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Ppnnwalt Chemical Corporation - Wy a n d o t t e 

;t̂ _f̂ l_ (cs'itinucd) 

.-.'.ills 

^ i r , ' : I Period Fron 
To 

821088 (006) 

7-7-80 - 1415 
7-8-80 - 1415 

: - : . t e d f low ra te* (H^/day) (32,500) 

mg/̂ l_ kg/day 

•jsc'rndtd so l ids 
iss^Ivpd so l ids 

,1 

; / f - .de (5) 

--5 

i t ' - i t e S n i t r a t e nltrogen-N 
-r •,' :a r,i t r r i p n - ' t 
. : ' ' , 3 i m r,itro-,-en-H 
'•••-.. r-'.-i-.otCS-P 
-/.ol : •i-,i:-.3rus-P 

' . ' • ' j - \ iPS 

r.'.-','. ce i • \ r - [ U ) 
: t 6 l cn-c- i ' jm (Cr) 
• A i " n'-.-.-.-T ( C J ) 
-.-.5l n irVel C i i ) 
- t j l ^^a-i ' ^ D ) 
?tal z ir . : Cn) 

' : ' . ; ! i r o r (,i:e) 

.3 12'-? 
--:fc ^:;5.; 
-'.::• " i i f - . 

8 
160 

37 
15. 

0.009 
< 0.01 

15. 

0.34 
0.46 
3.6 
O.OI 
0.08 

21 

< 0.02 
< 0.05 
< 0.02 
< 0.05 
< 0.005 
< 0.05 

0.57 

ug/1 

' 0.1 
' 0.1 
' 0.1 

300 
5,200 

1.200 
490 

0.3 

490 

11 
15 

120 
0.3 
3 

680 

19 

-

820412 ( Intake) 

7-7-80 - 1635 
7-8-80 - 1635 

mg/X 

6 
400 

9 
2.3 

0.005 

3.5 

0.30 
0.27 
0.64 
0.02 
0.08 

26. 

< 0.02 
< 0.05 
< 0.02 
< 0.05 
< 0.05 
< 0.05 

0.52 

UT/1 

0.2 
0.1 
0.1 

r;-.w r j - .c ; used in the computation of kg/day (obtained from company tota l izer /MOR). 
T5 i b ' a i n r j 3 r u l t i p l y M3/day by 0.0002642 
To cb ' .a i i lbs/day mu l t i p l y kg/day by 2.205 

Pennwa l t Chemica l C o r p o r a t i o n 

Table 1 (continued) 

Wyando t te 

Out fa l l 

Survey Period From 
To 

COD 
TOC 

Phenol 

N i t r i t e & n i t r a t e nitrogen-N 
Ammonia n1trogen-N 
Kjeldahl nitrogen-N 
Orthophosphates-P 
Total phosphorus-P 

Chlorides 
Sul fate (SO4) 

Total cadmium (Cd) 
Total chromium (Cr) 
Total copper (Cu) 
Total n ickel (Ni) 
Total lead (Pb) 
Total zinc (Znj 
Total i r o n (Fe) 

820409 (South Intake) 

7-7-80 
7-8-80 

1530 
1530 

!!SZi 

9 
2 .2 

< 0.005 

0.30 
0.26 
0.56 
0.03 
0.06 

13.5 
16 

< 0.02 
< 0.05 
< 0.02 
< 0.05 
< 0.05 
< 0.05 

0.21 
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T,ihl(.' 2 l L n n l i ( i M \ l ) 

Dite Tvin-

R:O2J4 (oni) 

7-8-80 
S.'OI-'i1 (002) 
7-7-60~^?JO 
7-3-ao OOOO 
820193 ]_00.T) 
7-7-80 2"j5d 
7-8-aO O'liS 
820223 (005) 
7-7-80* 2'̂ 0"0' 
7-8-SO 1010 
82I0",3 (GOG) 
7-7-80 2120" 
7-8-30 1000 
820412 (North 
7^7-b6 2215 
7-8-80 0345 
820409 (South 
7-7-80 1550 
7-8-80 1115 

Ortho-
phi i - .p 'Mt ••.-f' 

|i:(|,'t' 

0.0-i 
0.04 

0.04 
0.05 

0.06 
0.07 

0.02 
0.03 

< 0.01 
0.02 

Intake) 
0.03 
0.03 

Intake) 

--

T.it.it 
Lih i i j l -horus -P 

0.09 
0.10 

0.14 
0.14 

0.15 
0.17 

0.04 
0.07 

0.08 
O.IO 

0.07 
0.09 

. . 
--

Ch 1,11 id ; - . 
"nsi / l 

12.0 
12.5 

40. 
37. 

140 
149 

5,400 
8,500 

18.0 
21 

14.7 
13.1 

. . 
--

Sul l i i lo 
i n j / f " 

-_ 

--

--
< 0.01 
< 0.01 

. . 
--
. . 
— 

Su'.p. 
so l I l l s 
ni".:/l 

11 
25 

16 
16 

13 
14 

6 
19 

13 
11 

--
16 
16 

Tot . i l 
d i ' . s . 
• .oH. ls 
i.i.|/ 1 ' 

210 
180 

3iiO 
410 

12,000 
20,000 

140 
160 

. . 

.- -
130 
140 

Total 
r.nli.iium 

i i i . j / 1 

. , 
< 0.02 

0.02 

< 0.02 
< 0.02 

0.03 
0.04 

< 0.02 
< 0.02 

< 0.02 
< 0.02 

T o t i l 
. • ( p | ' | i . - i -

r : j / ! 

__ 
' 0.02 
s 0.02 

< 0.02 
< 0.02 

0.02 
0.04 

< 0.02 
< 0.02 

< 0.02 
< 0.02 

--

Total 
c h t n'^'iuiM 

n » j / l ••" 

._ 
< 0.05 
< 0.05 

< 0.05 
< 0.05 

< 0.05 
< 0.05 

•: 0.05 
< 0.05 

< 0.05 
< 0.05 

. . 

< 
< 
< 
< 
< 
r 

< 
< 

< 
< 

Total 
nir.l,._l 
" lM I | / l " ' 

__ 
0.05 
0.05 

0.05 
0.05 

0.05 
0.05 

0.05 
0.05 

0.05 
0.05 

Pennwa l t Chemica l C o r p o r a t i o n - Wyandot te 

Table 2 Anal 

Date Time 

820224 (001) 
7-7-80 2255 
7-8-80 0S25 
820190 (002) 
7-7-80 2230 
7-8-30 0°00 
820193 (O ' . i l 
7-7-80 1430 
7-7-80 2350 
7-8-80 0945 
820223 (005) 
7-7-80 2400 
7-8-80 1010 
821088 (006) 
7-"7-80" 2"r20 
7-8-eO 1000 
820412 (North 
7-7-80 2215 
7-8-30 0845 
8204OT (South 
7-7-80 1550 
7-8-80 0745 
7-8-80 1115 

yses of g 

Temp.' 
- ' c -

23.5 
24.0 

33.5 
34.0 

--
26.0 
26.5 

27.0 
30.0 

28.0 
29.0 

Intake) 
" 7 l 3 

22.0 
Intake) 

-"20:0 
20.5 
20.5 

rab sar 

pH' 
S U. 

7.7 
7.7 

7.8 
8.0 

.-
7.7 
8.0 

7.9 
8.0 

8.6 
8.7 

7.7 
7.7 

8.0 
7.6 
8.0 

'p ies . 

Residual! 
Chlorine 

mg/l 

U 
U 

T 
0.3 

1.05 
1.10 
0.90 

U 
U 

U 
U 

— 
-. 
T 
T 
T 

04G 
I.R. 
mg/1 

.-
--

--

< 1 
< 1 

< 1 

--
< 1 

O&G 
Grav. 
mg/T~ 

— 
— 

< 2 
< 2 

— 
< 2 
< 2 

< 2 
< 2 

14 
2 

< 2 
2 

< 2 

--
< 2 

COD 
mg/1 

8 
10 

7 
18 

--
11 
13 

I n t . 
I n t . 

45 
32 

10 
11 

11 

— 
10 

TOC 
mg/1 

2.3 
3.0 

2.2 
2.7 

--2.4 
2.6 

1.4 
1.9 

11. 
6.6 

2.3 
2.8 

2.3 

--
2.6 

Phenol 
mg/1 

--
--

--
— 

--
--
--

--
--

< 0.005 
0.021 

--
--

--
--
--

BOOK 
mg/1 

--
--

— 
— 

--
— 
--

— 
-. 

13. 
8.8 

3.3 
4.8 

— 
--
--

N i t r i t e i 
n i t r a t e 

n i t rogen 
mg/1 

0.36 
0.35 

0.43 
0.33 

--0.46 
0.45 

0.32 
0.34 

0.35 
0.38 

0.30 " 
0.29 

-. 
— 
--

Ammonia 
n i t rogen 

mg/1 

0.20 
0.26 

0.22 
0.30 

--0.61 
0.68 

0.15 
0.24 

0.38 
0.55 

0.25 
0.33 

-• 
— 
--

Kjeldahl 
n i t roaen 

mg/l 

0.44 
0.58 

0.51 
0.71 

--1.0 
1.1 

0.44 
0.92 

1.4 
1.5 

0.49 
0.63 

--
— 
--

1 - Values determined in the f i e l d at time of sampling. 
U - Undetected 
T - Trace amount present - actua l concentrdtton less than 0.2 which Is the q u a n t i f i a b l e amount. 
I n t . - Inter ference 
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TJ I I IO J (i ont i nu r i ) 

_0.ito Tiivy 

i'v::oi>)i) (;-,;!.'') 
7-7"-.'10 • 22.-1) 
7-a-fio O'loii 
s : o n i (001) 
7-7- t !0 ' L'J'JU 
7-3-80 0915 
620223J005) 
7-;-8U 2400' 
7-8-80 1010 
821088j_p06) 
7-7-80 2120" 
7-3-80 1000 
820412 (_r;orrh 
7-7-80 22Tb 
7-8-80 0345 

820190 (002) 
7-7-80 2230 
7-8-80 0900 
820193 (003) 
7-7-80 2350 
7-3-80 0945 
830223 (COG) 
7-7-bO 2400 
7-8-80 1010 
821088 (006) 
7-8-30 "lOOO 
7-8-SO 1405 

Tot.il 
l.M.l 

' h'l/ 1 

• 0.05 
> 0.U5 

0.01 
0.014 

< 0.005 
V 0.0O5 

< 0.n05 
< 0.005 
Intake) 
.. 0.05 
< 0.05 

l j . , i i 
: i r,c 

• . • • - , / 1 

- 0.05 
. O.U'j 

. O.OS 

. 0.05 

V 0.05 
< 0.05 

^ 0.05 
- 0.05 

0.10 
< 0.05 

Total 
1 ron 

" iii(|"/ r 

0.65 
0.91 

0.70 
0.84 

0.35 
1.0 

0.50 
0.76 

0.54 
0.34 

Pers istant Chlorinated 
Hydrocarbons 

ug/1 

U 
U 

U 
U 

U 
U 

— 
— 

Tol.i l 
l;.i'ii r r y 

l IKl/ l" 

--
--

— 
.. 

.-

. . 

--
--

--
--

1.2. Di 
PI 

A- l ; '4 : 
pcii 
ug/1 

. . 
-. 

< 0.1 
< 0.1 

< 0.1 
< 0.1 

--
— 

--
--

Chlorina 
ropane 
ug / l 

33 
33 

13 
10 

6 
7 

— 
— 

! A-l.'54 
Per. 

' u i j / l 

. . 
--

< 0.1 
< 0.1 

< 0.1 
< 0.1 

--
--

— 
— 

ted 
Chi 

A -Ko l ! 
I'Cli 

• i r . ) / i ' 

— 
--

< 0.1 
.: 0.1 

< 0.1 
< O.I 

--
--

--
--

oroform 
ug/1 

3 
3 

4 
5 

4 
8 

— 
— 

ncn ncP 
"un/r "u.)/ 

' 0.1 < 0.1 
• 0.1 v 0.1 

< 0.1 < 0.1 
< 0.1 < O.I 

' 0.1 ' 0.1 
< 0.1 < 0.1 

--
— 

--
— 

A l i pha t i c 
amines 
ug/ I 

— 
— 

— 
— 

.-
— 

< 100 
< 100 

IILliO 
1" u.i/1 

< 0.1 
« 0.1 

< 0.1 
< 0.1 

< 0.1 
< 0.1 

--
— 

--
--

HCP 
u g / f 

< 0.1 
< 0.1 

< 0.1 
< 0.1 

< 0.1 
< 0.1 

ncn 
"u | / 1 

< 0.1 
- 0.1 

< O.I < 
< 0.1 

' 0.1 
< 0.1 

--
— 

• -
— 

Other 

PCP 
uyTI 

T 
T 

0.1 
T 

T 
T 

--
— 

— 
— 

2 . 4 . 6 , 
TCP 

• • • . i . j / T 

T 
< 0.1 

< 0.1 
< 0.1 

0.1 
0.1 

--
--

--
--

Other CI 
CI-Phenols 

ug/1 

U 
u 

U 
u 
U 
u 

Br VHC 
ug"/"T 

u 
L) 

u 
u 

u 
u 

T - Trace amount present-actual concentrat ion less than 0.2 which i s the quan t i f i ab le amount. 
HC8 - Hexachlorotenzene HCBD - Hexachlorobutadiene TCP - Trichlorophenol 
HCP - Hexachlorocyclopentadine OCB - Dichlorobcnzidene PCS - Polychlor inated biphenyls 
DCP - Oichlorophenol PCP- Pentachlorophenol 

Pennwa l t Chemica l C o r p o r a t i o n - Wyando t te 

Table 3 Comparison of survey resu l ts wi th the f a c i l i t y ' s NPDES Permit and Monthly Operating i^eport. 

Parameter (Uni t ) 

820409 ( In take) 
Suspended soTTds (mg/1) 
Chlorides (mg/1) 
COD (mg/1) 
Total i r on (mg/1) 
BOOc (mg/1) 
820224 (CCl) 

NPDES Pe rmit Final 
L imi ta t ions 

Dai ly 
Average 

. . 
__ 
__ 

— 
__ 
. . 
.-
.-
. . 

not <6.5 
. . 
--
. . 
844 

1.4 

--
0.6 
1.0 

not '6 .5 

Daily 
Maximum 

,_ 
--
._ 

— 
__ 
.. 
--

__ 
nor >9.5 

--
--
,_ 

1,687 
2.3 

. . 
--

1.25 
1,5 

__ 
nor >9.5 

24 

Ju 
^tonthly 
Average 

70 
18 
24 
2.31 
3 

.000 
30 
0.10 

17 
12 

min. 7.7 

56 
1 

0.0 
18 

,400 
,833 

0.12 
30 
22 
0.36 
0.13 

34 

i y 

27 

62 
9 

Monthly 
^tanthly 
Ha X i mum 

115 
24 
49 

2.78 
4 

,000 
68 

0.25 
19 
17 
8.1 
0.0 

30 

,100 
,543 

0.75 
52 
71 
0.467 
0.82 

37 
10.6 

min. 6.6 

Opei 

22, 

55, 
9, 

High 
Low 

ra t ing F 

7-7-80 

60 
— 

32 
— 
— 

,000 
-. 
0.25 

18 

7.8 

— 
,300 
543 

. . 
--

71 

--
0.30 

33 
1 10.2 

7.0 

leport 

22 

56 

7-8-80 

52 
16 

— 
1 

,000 
13 

— 
--

17 

--
0.0 

15 

,400 
507 

— 
31 

— 
--
0.00 

33 
High 9.6 
Low 7.4 

21 

55 

Si 

13, 
9 
0. 
— 

,500 
14 

j rvey Results^ 

(16. 16) 
.5 

( 1 1 . 10) 
,?1 

( 1 1 , 25) 
0.23 (0 .20 , 0.26) 

7 

,400 
830 

0. 
36. 
9 

--

(12 .0 . 12.5) 
(8 , 10) 
( 7 . 7 . 7.7) 
(U, U) 
(23 .5 . 24.0) 

24 (0 .22 , 0.30) 
( 4 0 . , 37) 
( 7 . 18) 

T, 0.3) 
33.5 , 34.0) 

( 7 . 8 , 8.0) 

Flow (HJ/day) 
Suspended sol ids (mg/1) 
Amnonia n i t rogen ( i i g / l ) 
Chlorides (mg/ l ) 
COD (mg/1) 
pH (S.U.) 
Residual ch lo r ine (mg/1) 
Temperature (°C) 
8201^0 (0021 
Flow (MJ/day) 
Total suspended so l ids (kg/day) 
Anmonia n i t rogen (mg/1) 
Chlorides (mg/1) 
COD (mg/1) 
Total lead (kg/day) 
Residual ch lor ine (mg/1) 
Temperature CC) 
pH (S.U.) 

1 - Sur'vty resu l ts are for the composite sample. Crab sarple ranges are shown in parentheses ( 
T - Trace 
U - Undo t.-r ted 

To o:.fuin MOD r.uiHli i ' . / M"!/d.iy by O.OOOV,42 
To o b t j i n ib'./d-iy , - l u l t ' ^ ' / kij/day by 2,i'()'j 



i ' t r i ' i u . t i t i ' h . . . ( , I I t ' I i | ' H r M L I o n - l - . ' y .n i , ' 

KUilo 3 LJ.I.I ' .II 1-jii ut . /I'v i . M i l ' . i w i th thi l . u i l i t y ' s M'lllb r i i m i t .iiii, . i t l i ly Ul'or.ir IM.| l ' . i . : i r l (( (piit inin i l ) , 

NI'LHS I'l-n.iit ( in.i l 
P.ir jT'toi- (Uni t ) L inn t. i t i.Mi'i . . ^'''ly Muntlily Opi-i-,it iinj Pi-jiort 5ur^(:y__f.esul t s ' _ , 

~ " " Oal ly U i i l v ' Mniitnly N,>nt.liry 
Average Mj^\iniii|i Av"rj._Li' M,i». ii;iui!i 7-7-MO 7-H-_iii) 

820193(00.1) . . . - . - -
"FTPW" (MTj, iy) - - - - 23,700 25,000 23,OllO 23,000 (23,200) 
Total subp. so l ids (k>Vd.iyl 3114 7C.8 433 ,S77 415 3'J'I 300 
Amonia n i l io , |on (:.,vj/I) 3 b 0.03 0.S8 - - 0,83 0,64 ( 0 , 6 1 , 0 . f - 8 ) 
Total copper (mn/l) - - 1.0 0.016 0,035 0.011 - - < 0.02 (<0.02, <0.02) 
Total lead (k.|/day) 0.45 0.9 0.34 0.476 - - - - 0.2 
Total iron (i: i. i/ l) - - 1.6 1.733 2.060 - - - - 0.78 (0 .70 , 0.S4) 
Residual ch lor ine (nig/ l) 1.0 1.5 0.10 0.85 0.14 0.70 ( 1 . 0 5 , 1 . 1 0 , 0 . 9 0 ) 
Chlorides (niq;l) - - - - 146 167 - - 149 148 (140, 149) 
Temperature ('C) - - — 27 32 26 26 ( 26 .0 . 26.5) 
pH (S.U.) not -.6.5 nor -9.5 - - 10.0 High 8.7 High 8.5 ( 7 . 7 . 8.0) Ŝ  

min. 6.4 Low 7.9 Low 7.1 V 
820223 (005) 
Flow (MJ/dayl - - - - 6,800 7,600 6.100 6,100 4,340 
Total susp. so l ids (mg/1) 35 70 30 358 7 10 27 ( 6 , 19) 
Total susp. so l ids (kg/day) 212 425 200. 2,434 42 60 120 
COO (kg/day) - 821 59 221 130 - - I n t . 
Annonia nitrogen (mg/1) 1.0 1,5 0.36 1.38 - - 0.62 0.18 ( 0 . 1 5 , 0 . 2 4 ) 
Chlorides (r :q/ I ) - - 6,835 9.372 - 7.480 7,500 (5 ,400, 8,500) 
Total lead (r-g/1) 0.1 0.2 0.008 0.010 - - - - < 0,005 (-^O.OOS, <0.C05) 
Total lead (kg/day) 0.6 1.2 0.050 0.054 
Temperature ('C) - - 27 31 20 27 ( 27 . 0 , 30.0) 
Residual ch lor ine (mg/1) 1.0 1.5 0.00 0.05 0.00 0.00 (U, U) 
pH (S.U.) not <6.5 nor >9.5 — 12.4 High 8.8 High 8.6 ( 7 . 9 , 8.0) 

min. 2.7 Low 7.8 Low 7.5 

1 - Survey resu l ts are for the composite sample. Grab sample ranges are shown in parentheses ( ) . 
In t - Interference 
U - Undetected 

To obtain MGD mu l t i p l y H^/day by 0.0002642 
To obtain lbs/day m u l t i p l y kg/day by 2.205 

Pennwa l t Chemica l C o r - o r a t i o n - Wyandot te 

Table 3 Comparison o f survey resu l t s w i th the f a c i l i t y ' s NPDES Permit and Monthly Operating Report, (cont inued) 

Parameter (Un i t ) 

821088 (006) 
Flow (Mi/day) 
BODc (kg /d jy ) 
COD (mg/1) 
Total susp. s o l . - net (kg/day) 
Chlor ides-net (kg/day) 
Ammonia ni t rogen 
Ammonia ni t rogen 
Phenol (mg/1) 
Phenol (kq/day) 
Sul f ide ( r g / i ) 
Total zinc (mg/l) 
Temperature (°C) 
Residual ch lor ine 
pH (S.U.) 

Total Conbincd Oul 
Chlorides (kg/day' 

( n g / l ) 
(kg/day) 

(mg/l) 

: f a l l s 

1 
1 - Survey resul ts are for the 

NPDES Permit Final 
L im i ta t ions 

Daily 
Average 

— 
173 

. . 
173 

--
1.5 

— 
--
--
--
— 
--
--

not <6.5 

; 
composite 

Dai ly 
Maximum 

.-
259 
.-

259 
4,000 

3,0 
114 

0.2 
4.5 

— 
1.0 

--
0.5 

nor >9,5 

227,000 

sample. 

Ju 
Monthly 
Average 

26,000 
146 
13 

1,778 
260. 

0.42 
12.6 
0.02 
0.508 
0.0 
0.015 

26 
0.01 

--

44,800 

Grab sample 

Iv Monthly 
Monthly 
Maximum 

33,000 
606 

36 
2,270. 

722 
1.80 

58.47 
0.02 
0.671 
0.0 
0.020 

28 
0.10 
9.5 

min. 7.2 

63,900 

ranges are 

Operating Report 

7-7-80 

33,000 

--

--
— 
0.30 
9.75 
--
. . 
— 

26 
0.00 

High 8.6 
Low 7.7 

--

7-8-80 

32,000 
95 
16 

1.650 
223 

— 
0.02 
0.649 
--

--
--

High 8.2 
Low 7.6 

49.100 

shown in parentheses ( 

32 

38 

Survey Resul ts ' 

,500 
490 

37 (45. 32) 

160 
0.46 (0 .38 , 0.55) 

15 
0.009 (<0.005, 0.021) 
0.3 

< 0.01 
< 0.05 

( 28 . 0 , 29.0) 
(U. U) 
( 8 . 6 . 8.7) 

,000 

). 
U - Undetected 

To obtain MOD mu l t i p l y M^day by 0.0002642 
To obtain lbs/day mu l t i p l y kg/day by 2.205 



-15-

Co-barison of the laboratory ana ly t i ca l resu l t s obtained by Pennwalt 
Cnei-'tcal r.orporation - Wyandotte and the Environmental Protect ion 
Bureau from the s p l i t composite samples. 

r i t f a l l s 

".js:?'r:ed sol 
- 1 -'̂ 'Td ni ' .ro 

C-lo-ides 
LPi-. C-o) 

- , t f a l l s 

Lijsce'.rled sol 

'• -o r i a n i t r o 

. ' l ' ; r i . : ;es 
* ' . r ' ^ r 
L=a^ 
; rr,r, 

': .->:-.• 36d sol 

A- ..nia n i t r o 
• ; 5 

' ' .rr- ' ies 

c 

Ids 
;en 

ids 

:;en-N 

ids 

•jen-N 

820224 

Pennwalt 
mg/l 

16.0 
0 
1.0 

(001) 

E.P.B. 
mg/l 

14 
0.23 
7 

C20193 (003) 

Pennwalt 
mq/1 

17.5 

E.P.B. 
mg/l 

13 

0 0.64 

149.5 148 
0.005903 <0.02 
0,00456 0.009 
0.77 0.78 

821088 

Pennwalt 
r,g/-l 

3.5 

0.7 
15.2 
36.0 
25.2 
0 

< 0.020 
0.021 

(006) 

E.P.B. 
mg/l 

8 

0.46 
10 
37 
21 

< 0.01 
0.009 

< 0.05 

820190 (002) 

Pennwalt 
mg/l 

E.P.B. 
mg/1 

14.7 15 
0 0.24 
7.0 9 

39.5 35 
0.00309 < 0.05 

820223 (005) 

Pennwalt 
mg/1 

17.5 

0 
5.2 

7.117.4 

0.0124 

820412 

Pennwalt 
mg/l 

8,7 

3.6 
10.9 
48.1 

E.P.B. 
mg/l 

27 

O.lf i 
Inter ference 

7.500 

< 0.005 

( Intake) 

E.P.B. 
mg/) 

6 

3.5 
9 

26 

0.37 0.52 

-16-

Pennwal t Chemica l C o r p o r a t i o n - W y a n d o t t e _ 

Table 5 Comparison o f the previous survey resu l ts w i th the r esu l t s obtained in 
t h i s survey. 

Ou t fa l l s 
Survey Oate From 

To 

Flow Rate (K3/day) 

Suspended sol ids 
Dissolved sol ids 

COD 

Phenol 

N i t r i t e & n i t r a t e nitrogen-N 
Anrionia nitrogen-N 
Total phosphorus-P 

Chlorides 

Total lead (Pb) 
Total zinc (Zn) 
Total i r on (Fe) 

820224 (001) 
11-6-73 7-7-80 
11-7-78 

19,000 

mg/1 

25 
170 

26 

< 0.01 

0.35 
0.39 
0.22 

1.3 

7-8-80 

21,500 

mg/1 

14 
160 

7 

0.007 

0.36 
0.23 
0.07 

0.76 

820190 (002) 
11-6-78 7-7-20 
11-7-78 

42,500 

nil. 
14 

200 

9 

0.03 

0.32 
0.32 
0.07 

30 

< 0.005 
0.048 
0.72 

7-8-eo 

55,400 

ng/1 

15 
200 

9 

< 0.005 

0.32 
C.24 
0.09 

36 

< 0.05 
< 0.05 

0.77 
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ppnnwalt Chemical Corporation - Wyandotte 

le 5 (cG-;inued) 

f i r ? 
.'py Cate F'-om 

To 

w Pete (M3/day) 

""••vnipd solids 
r::!v;d :olids 

';1 

r;:p A nitrate nitrogen-N 
'.-ia nitrogpn-N 
?1 r'^sphorus-P 

or; dps 

'";1 c*"rO'^i'j'^ (Cr) 
r'l C'.lV^'' !Cu) 
O n c ^ e i ' ' i i ) 
-1 V.ad (Pb; 
3"i Z'.tQ i l ' - l 
; ' i ron (Fe) 

820193 (003) 
11-6-78 7-7-80 
11-7-78 7-8-80 

22,400 

mg/l 

19 
390 

14 

< 0.01 

0.38 
2.9 
0.16 

136 

0.020 

0.009 

1.2 

23,200 

mg/l_ 

13 
390 

11 

0.007 

0.4? 
0.64 
0.17 

148 

« 0.02 

0.009 

0.78 

820223 ( 
n - 6 - 7 8 
11-7-78 

4.700 

mq/1 

32 
64.000 16 

20 In 

< 0.01 

0.71 
0.65 
0.22 

32,000 7 

0.006 
0.003 

< 0.005 
< 0.005 

0.017 

305) 
7-7-00 
7-8-80 

4,340 

mg/l 

27 
,000 

terference 

< 0.005 

0.41 
0.18 
0.05 

,500 

< 0.05 
0.03 

< 0.005 
< 0.05 

0.59 

Pennwa l t Chemica l C o r p o r a t i o n - Wyando t te 

Table 5 (Continued) 

Ou t fa l l s 
Survey Date From 

To 

Flow Rate (M3/day) 

Suspended sol id ' : 
Dissolved sol ids 

COD 

Phenol 
Su l f ide (S) 

BOD5 

N i t r i t e & n i t r a t e nitrogen-N 
Anrionia nitrogen-N 
Total phosphorus-P 

Chlorides 

Total lead (Pb) 
Total zinc (Zn) 
Total i ron (Fe) 

821088 (006) 
11-6-78 7-7-80 
11-7-78 

29,000 

mg/l 

15 
570 

47 

0.15 
0.05 

33 

0.33 
0.65 
0.10 

28 

< 0.005 
0.040 
9.2 

7-8-80 

32,500 

mg/l 

8 
160 

37 

0.009 
< 0.01 

15 

0.34 
0.46 
0.08 

21 

< 0.005 
< 0.05 

0.57 

820412 
11-6-78 
11-7-78 

trn/1 

( Intake) 
7-7-80 
7-8-80 

n / 1 

12 
160 

10 

4 .3 

0.28 
0.39 
0.07 

22 

0.009 
0.31 

6 
400 

3.5 

0.30 
0.27 
0.08 

26 

< 0.C5 
0.52 



Li 
..^a "; Peri-.walt Corporation - East Plant 

Process Flow Diagram 

! I 

Z l ^ 

.-iCl 

1 "^' I ron 

Reactor 

FeCl3 
(Product) 

NaCl 

E l e c t r o l i z e 

Cl2 (Gas) 

Irpn 

J t 
Furnace 

T 
Feci 3 

Annydrous 
(Product) 

L i q u i f y 

Chlorine 

^ -".' e 6 Sarple Preservation 

P", ' i "eter 

-19-

Preservative 

TGC'p'-cnol (Chlo.-ine absent) 10 drops cone. H2SO4/25O ml ( t o pH <2). 

f ' r r . o l s (Chlor ine present) 

r-.-.a1 "Pta ls 

','1 4 jrpasp 

S. l f l JpS 

Dechlorlnated w/ferrous ainnonlum su l f a t e 
(0.141 N) 

1 drop/mg/1 C12/250 m l . H2SO4 to pH <2. 

2 ml 1:1 HNO3/250 ml ( to pH <2) . 

10 drops cone. H2S04/250 ml ( t o pH <2). 

10 drops 1H ZnAc/250 ml . 

K base-neutral extractables Dechlorinated ( i f needed) w i t h sodium t h i o s u l f a t e 
(1 drop O . K l N/mg/1 CI2/25O m l ) . 

/•'. i so -b ' t s cooled to 4'C and preserved upon c o l l e c t i o n and chain of custody 
"•.• in ta ined. 

Survey by: Gary Boersen, Environmental Engineer 
El izabeth Browne, Water Qual i ty Technician 
Wi l l iam Er ickson, Water Qua l i t y Technician 
Guntis Ka le js , Water Qual i ty Technician 
Bruce Walker, Water Qual i ty Technician 

Contact with Management: John Lewis, Supervisor of Environmental Control 
& C e r t i f i e d Operator 

Tom Overgaard, Senior Chemist - East Plant 
Chuck Ta lco t . Lab Supervisor - West Plant 

fi/drocarbon Analyses by: Environmental Protect ion Bureau Laboratory 

P'^./sical, Cherical i 
iJC'.pr i .Tlc^ical Analyses by: Environmental Protect ion Bureau Laboratory 

Report by: Gary Boersen 
W i l l i a n Erickson 
Point Source Studies Section 
Environmental Services D iv i s ion 
Environmental Protect ion Bureau 
Michigan Oept. of Natural Resources 

; : r i L , - . i on "A" 

< * > • 

v«f 
l̂** 
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FACILITY NAME P e n n . ^ c J ^ C o ^ p 

U.S. ENVIRONMENTAL PROTECTION AGENCY 
EASTERN DISTRICT OFFICE 

FIELD SAMPLING SURVEY PROPOSAL 

LOCATION e t u t r e . u , i r ^ SURVEY DATE 

NPDES NO. / t7 / OOP 2 Z 8 t 

M14. 8 0 

4 SURVEY NO. FIELD DISTRICT LAB CENTRAL REGIONAL LAB 

Sample 

Numbar 

Sompla 

Point 

SanriDle Point 

Descr ipt ion 

>"< :^ 

St euoz. Preservat ive Code 01 10 0 0 01 0 4 07 ( o a ) 03 

60 \ cot / l / ^ / , i.->\ 5 i S 0 ^ i e J • / /[t^ 

S>oZ- OoT- Ain\^*i y [ j io p ' h 6 t c 

soy 0 o3> / k f * i e ' > ^ / 3 " ^ t ^ L G 

Sot^ Q0> c 

CCC 

So J, OoG A"*ff '> ' i 1)10 p I LL 
i \ 

C c 
• t " 

</ ^ 

SoG i f j p Q. 
1/ IS / \ ^ L. 

y-̂  
• . o l i n ^L feV Tc pc-i^J. » i ^ i a / 1 / ' 

'ool f t > ' J f ff^ [ c c • i/ 

5^? / I ' ' '< £ X 
2 I 
Go 

c c c 
c (•• i ^ L ^ 

5 / 0 " ' ^ ' A > i < j / ^ - y î  L, c I c c t f c^ L' 

^ 
7 J J J 



D.U. Numbc 

(•,\]\'.-.-etor f,'o. 

Zr.l S.VlliJiC 
Ln,j Mor.-.bcf 

J iUtS 

~ 

— 

— • 

— 

— 

— 

^ 

s 

s 
s 
s 
^ 

1 
n 

5 

0 ( 

6 1 
/b 

m 

TCP 

1 $ 

_ ._ 

/5 
Day Mdiith Year 

;̂ 4?!> T ' 'Act iv i ty e - j / ^ y 

Q J0 : :>^ / ' : y S T A • Ĵ ^<-
00075 

TurhidUy 

Foivv.dzin 
Ti:rb. Un i t s 

• 

-

^ & / c / - ; , 

OC530 

Siis. So l i ds 

n'l j/I 

: ' > / : ' / . • ' - • - ^ - ' ^ ^ 
/ 

70300 

Dissolved 
Solids (ICO'C) 

nig/l 

" 

>/. .J^G^i^<- . 

• 

00095 

Specif ic 
CondiicUncc 

piiihos/cni 
at 25* 

«• 

* 

. ' i f . ^ .£ . ,>Ci^ ' 
1? 

• 

00545 

Sulfate 

n-.g/l 

1 

t 

i 

i 

• i 

• '• 

f ^ y U ' P ^ ' ' 
/ 

Day Mor\th Year 

pSli\i^NAVJLL 
" ' ' - ' '̂-̂  • ' / a - / - v ^ A < 

00010 

Chloride 

riQ/1 

^ ' ( 1 

-^ ;;i 
" " / 3 0 

''^ i(,oo 
/ f£ 

/ / V 
A-' / ; L 

/ 

/ -

/ ; 

' ^ / 5 

• ^ O ^ ' ^ ^ 2 

onosfi 

Total S i l i c J 
as Sin^. 

mq/l 

• . 

Odlf l 

A lkal in i ty 
as CaC03 

iti()/l 
• ' " • « 

\ 4 ^ t J ^ . , i ^ 1 - e . 
f ' ^ i r -

• 

• 



.l̂ .n/1vr.;ncr̂  " ' ^ A s r ^ / ? A " Sampiing Datc.t^O.VaSBOL Lal5 Arrival Date JXO I / §^0 
" Day Month Ycai' Day Month Year 

. .Viî aba>-_ /?• -T/f^J Activity;' C ^/> ^ 7 ^ 

.'".iXcc tio. 

".L S.vr-plc 
:a .'.'-'.•scr 

Units 

Ml 
i 

01105 

Total 
Alw.'.(inj(n 

VG/1 

oioo: 

Totol 
Arsenic 

I'O/l 

01007 

Total. 
Bari'un 

i'On 

01027 

Total 
Cadmium 

!i<|/l 

0103-1 

Total 
Chroiiiium 

I'O/l 

^ - '7- ĉ /? r 
01037 

Totcil 
Coliiilt 

;^'j/i 

01012 

Total 
Copper 

i-y/l 

Analysis .Due Date / A ^ / i ^ 

. 01C^5 

Total ' 
Iron 

J'!]/l 

01001 

Total 
Lead 

l'9/r 

0105!; 

Total 
Manganese 

U'j/] 

V 

PLASMA 

v^ ^•^KoJ 

H6 

^ / ^ 

^ 

L7 

J/ 

ii 

A^.. 

r 

3 

T 

^^ 

d^^.7 - ( S l - ^ W . i ^ ^ 
f 

AOJ. .JXi^ > • ' . < . . ' / . . x t ^ d i i » ' < v ^ t ^ 

f 

i!^±±;2Zi 

/ 

Z ^ ^ , ̂ it/^tA-t»» 
y—27 

' > i « ^ ' 1 ^ 

. ' ' 

. ' ^ 

7 
t ^ 

u ^ 

1-" 

t . ^ 

A ^ 

, y 

' • ^ K O . I 

v ^ 
QJL±. 
) U ^ 

l^/9fSh 



C ' l ^ i ^ r 
ENVIWONMLNT^L P H O T E C T I O N 

too DATA 3 
12-12-80 

AGENCYf REGION V, CRL 

ET NO. 582 

P^/JAJ *V><^^ ' 

O 

o 

o 

o 

o 

o 

PARAMtTER It 
SAMPLE I D . 

U N I T S 

EUoasei 
a 
7 

13 
16 

P19 

29 

00')16 
CA 

M U / L 

= = = = s 
20.3 
27.6 
27.5 

27.5 
27.« 
28.3 

00927 
MG 

MG/L 
S==3=== 

7.3 
7.2 
7.a 

7.0 
7.2 
7.i» 

00929 
NA 

MG/L 
Bs = s = = :: 

6.7 
IB.6 
71.5 

e.i 
7,1 
6.7 

27 . * l 7 . 1 8 . 1 

01077 
Ali 

UG/L 

01105 
AL 

UG/L 
ss = = 
115 
192 
221 

9fl 
118 
148 

148 

01022 
B 

UG/L 
S3SS 
N.A. 
N.A. 
N.A, 

N.A, 
N.A. 
N.A. 

N.A. 

01007 
BA 

UG/L 
SSB3 

17 
18 
18 

16 
16 
17 

17 

01012 
BE 

UG/L 
ass = 
K 1 
K 1 
K 1 

01027 
CO 
UG/L 

K 2 
K 2 
K 2 

2 
2 
2 

01037 
CO 

UC/L 

K 5 

PARAMETER n 
SAMPLE ID. 

UNITS 
=s=::3ssss 

£L0liO\ 
4 
7 

13 
16 

P19 

01034 
CR 

UG/L 
= = a = 
K 5 
K 5 
K 5 

K 5 
K 5 
K 5 

01042 
CU 

UG/L 
SS 

K 
K 
K 

K 
K 
K 

sa 
6 
6 
6 

6 
6 
6 

01045 
FE 

UG/L 
sss = 
400 
646 
883 

495 
368 
410 

01055 
MN 
UG/L 
sass 

9 
13 
23 

9 
15 
11 

01062 
MO 
UG/L 
ssss 
K 10 
K 10 
K 10 

K 10 
K 10 
K 10 

01067 
NI 

UG/L 
sssa 
K 30 
K 30 
K 30 

K 30 
K 30 
K 30 

01051 
PB 

UG/L 
SS3Z 
K 30 
K 30 
K 30 

K 30 
K 30 
K 30 

01102 
SN 

UG/L 
asss 
N.A. 
N.A. 
N.A. 

N.A. 
N.A. 
N.A. 

01152 
TI 

UG/L 
ssss 

7 
10 
10 

9 
13 
8 

01087 
V 

UG/L 
ssss 
K 5 
K 5 
K 5 

K 5 
K 5 
K 5 

29 602 16 K 10 K 30 K 30 N.A. 

PARAMETER » 
SAMPLE ID. 

UNITS 

ELOiSOl 
4 
7 

13 
16 

P19 

01203 
Y 

UG/L 
SSss 
K 5 
K 5 
K 5 

K 5 
K 5 
K 5 

01092 
ZN 

UG/L 
sass 
K 50 
K 50 
K 50 

K 50 
K 50 
h 50 

12 
UG/L 
ssss 
N.A. 
N.A. 
N.A. 

N.A. 
N.A. 
N.A. 

29 h 50 N.A. 



ENVIRONMENTAL HROTECTIO:^ 

12-12-80 
EDO OATA S 

AGENCY, REGION V, CRL 

ET NO. 582 

r, 

PARAMETER » 
SAMPLE ID. 

UNITS 

fLOASlU 

PARAMETER » 
SAMPLE ID. 

UMTS 

£Loisio 

PARAMETER * 
SAMPLE ID. 
UNITS 

Et»JU10 

00916 
CA 

MG/L 

01034 
CR 
UG/L 
= = s = 
K 50 

01203 
Y 

UG/L 

K 50 

00927 
MG 

MG/L 
sssssss 

Kl.O 

01042 
CU 
UC/L 
ssss 
h 60 

01092 
ZN 

UG/L 

K500 

00929 
NA 

MG/L 
ssssss: 

3790 

01045 
FE 

•UG/L 

12 
Ub/L 

N.A. 

01077 
AG 

UG/L 

K 30 

01055 
MN 

UG/L 

K 50 

01105 
AL 

UG/L 
ssss 
K900 

01062 
MO 
UG/L 

KlOO 

01022 
6 

UG/L 

N.A. 

01067 
NI 

UG/L 

K300 

01007 
BA 

UG/L 
ssss 
K 50 

01051 
PB 

UG/L 
CS33 

K300 

01012 
BE 

UG/L 

K 10 

01102 
SN 

UG/L 
ssss 
N.A. 

01027 
CO 

UG/L 

K 20 

01152 
TI 

UG/L 

= s = s 
K 60 

01037 
CO 

UG/L 
ssss 
K 50 

01067 
V 

UG/L 
sazs 
K 50 



ENVIRONME N/AL HRUTECTION 

; 

12-12-80 
EDO DATA 

AGENCY, REGION V, CRL ^ Z * * 2 > ^ ^ 

SET NO. 562' 

O 

PARAMETER « 
SAMPLE ID. 

UNITS 

et.«i5 32 

PARAMETER n 
SAMPLE ID, 

UMTS 

E(.OZ5 32 

00916 
CA 

MG/G 

l2oIo 

01034 
CR 

UG/G 

230 

00927 
MG 

MG/G 

17.8 

01042 
CU 
UG/G 

140 

00929 
NA 

MG/G 
C3SSS 

K1.2 

01045 
FE 

UG/G 

35000 

01077 
AG 

UG/G 

01055 
MN 
UG/G 

760 

01105 
AL 

UG/G 
ssss 
13000 

01062 
MO 
UG/G 
ssss 

37 

01022 
B 

UG/G 
ssss 
N.A. 

01067 
NI 

UG/G 

140 

01007 
BA 

UG/G 

'l70 

01051 
PB 

UG/G 

540 

01012 
BE 

UG/G 
ssss 

2 

01102 
SN 

UG/G 

N.A. 

01027 
CD 

UG/G 

01152' 
TI 

UG/G 

210 

01037 
CO 

UG/G 

11 

01087 
V 

UG/G 

44 

PARAMETER » 
SAMPLE ID. 

UNITS 

irtOiS32 

01203 
Y 

UG/G 

20 

01092 
ZN 

UG/G 

cszs 
2700 

12 
UG/G 
•• 5 S S 

N.A. 

CJ 



^_ ._, - ^ Day Month Year 
D.U. Number^ . f-o '̂̂  ^ ^ T AcVivity ^ j P *• J"^ 

X ^ C i U I \ i k *, r •.4* k ^ h 

Day Month Year u.i> / 

Lj2#:tf.-/: ; 
KM. 

CrL S.ViljjlC 
Ln. j NiiR-.bcr 

fin'ts 

1 

1 

1 

< 

) 

C 

) 

J 

3 

10 

i i 

'? 

13 

U 

IS 

IS 

I) 

13 

13 

20 
. . . .J 

— 

_ 

— 

— 

— 

;— 

— 

— 

u 

s 

S 
1 
s: 
5* 
£ 
2 
^ 

5 
^ 

£ 

— 

0̂ 1 

oh 
M 
/ 4 

n 

51 
)&3!^ 

2"? 

1 

0G076 

' Turbidity 

Foivv.tizin 
1 Ti:i-b. Units 

» 

(?{r^ / - . 

1 

. 

.:•/ s^;i^ 
0C530 

Sus.Snlids ' 
(lOo'C) 

r.''j/l 

' * ^ . • ' ^ ' . • • • ' » - i ' - ' ^ < : 

70300 

Dissolved 
Solids (ICO'C) 

mg/l 

• 

U .J^M. 

• 

1 00095 

Specific 
Conductance 

)jnihos/cni 
at 25* 

H 

- -

. '2 /> t iS.^<V^-
iO 

• 

i> '-
00945 

Sulfate 

n-,g/l 

1 

i 

i 

J 

i 

: 

f ^ y t r ^ ^ -
f 

, ' r, - / y 

00010 , 

Chloride 

(iiq/l ^ 

.^ /y 

-^ ;̂ i 
t̂ r f2, D 

""̂  S^oo 

y f ^ 

/ / V 
^' IX 

/ 

^ / — 

1̂  — • • 

- ' ,3 

y o ^ 9 ^1 

•' \0 . - \ -^oO^<. 
00956 

[Total Si l ica 
as Si02. 1 

1 «ig/l 

• 

00-110 

Alkal in i ty 
I as CaC03 

1 mg/l 

' , A t ^ y . A ^ ' c ^ . 
/ * ^ " • 

1 

I 

1 , 

• 

• 



r.icn/l3:-ancfr̂  'J^AyT^n/>-- Samples Datcy^-5 KlpV jĵ flQ ^ '̂̂  '̂•''iv^̂ l Date JIQ / / Ŝ O Analysis .Due Datc_j A ^ / ^ 
^^^^^j^ Ŷ ^̂ ^ Day Month Year ^ T̂  ., M w A P ^ ^ W . ' ' 

^ iMuzob̂ -.. /? .T^j • Activity- r y .> ^ y - . ; s t u d ? , l M M £ i : i i £ 
1 E L 0 2 >&r?^.' • y^r• ^9jrp. • .•7- 9. U /? T ' ^ ' 
w-'.iXhf 

:.u S.vr. 
.05 N-j.r. 

Un 

lli'i 
•|H 

[• •'^l 
n 

• r 1 

n 
f\ 

TS In 
1 ^ 

_ L J « L 

r;o.| 1 01105 1 

pic Total 
&cr Alwi'iinum 

i ts 1 V'j/l 

J/l 
^W 
îvl 1 1 

\ 

/ l ^ 1 

^H 
"' 1 
m. 

T\ 

\\\6J.L'k 
111 * * 

./ / - 1 . 

1 oioo: • 

1 Total 
Arsenic 

1 l'2/l 

1 

^ - ' ^ - i ^ > \ 
\ i 

. 

1 01007 

Total. 
Barium 

1 )'9/l 

' 

• 

• 

1 1 ' 

• 

• 

p ^ ^J^p 
1 ' 

' 

1 01027 1 
•fotnl 

CatiiiHuni 

].<)/! 

1 

1 

• 

• . 

'L 

'UPC , . ^ 1 . 

\ 01031 1 

Total 
ChroiiMum 

/•fj/l 

• 

1 ' 1 

' 

I fV^oMi^^^t 
r (y \ 

1' 

1 01037 1 

*Tot.il 
Cohalt 

M/1 

. « [ 

• 

k^A^-»*L 

1 01012 1 

1 Total 1 
Copper 

1 }>'jn 
* 

1' • 1 

• 

r 
1 1' 

' 

/ A ? ^ 

|. 01C15 I 

Total' 
Iron 

i'-il/l 

r • 

\ " • ' \ 

j •. 

1 

rz,^'*;^'!'* 
\-/-^M-

i-o^-?6 • ^ / ^ / ^ v ^ / - ^ 
1 01001 

Total 
Load 

1 l '9/r 

• 

• 

% 

1 , 

y ^ ^ ^ l 
• • 

1 1 oio-:5 1 

Total 
Manganese 

1 1 '̂̂̂^ 
• 

1 1 '. j 

j • • 1 

1 1' 

f A 

1 /^Z/^J-/^/! 
• • 

T • ' 

1 

' 1 
h " 1 
K • 1 

' • . .-. \ J ^ 

r 

r 

k 1 
r 

' n • 1 
K ' 1 

1 • 1 

'*r 1 
' i [ .\ 

.« 

f I 

• 

• 

' ' ' ' ^ 

" * / ; 

-r'/fo. 

• t^Ko. . 

f?.^ 
J ^ ^ 

/Vfi/J 



, \ ^ ^ M h l ^ / f < 7 ' . ' ^ / 7 A ^ . Sampling Da tc^A i ' NOV l^^Q U b ArrivaJ Date . ? / ^ . / / tP^ Analysis Due Date / A S / ' 
— /- -. j^^y Month Year" Day Month Year Day~^\oiVch 

A ^ L ^ — Activity .O^ r - ^ • _ _il^ "-^ - '^ 5t.dj^^j^,.^_^,^^^^ isu.'vpcr 



n 

r» 

O 

o 

o 

o 

C) 

o 

o 

o 

o 

o 

u 

*-> 

o 

^ 

' / < ^ 
ENVIRONMENT.VL PROTECTION 

PARAMETER « 
SAMPLE ID. 

UNITS 
ssssssssss 
ELO^SOl 

4 
7 

13 
16 

P19 

29 

PARAMETER U 
SAMPLE ID. 

UNITS 
SSSSSSSSSS 
GLOISOI 

4 
7 

13 
16 

P19 

29 

PARAMETER « 
SAMPLE ID. 
UNITS 

£Loa.soi 
4 
7 

13 
16 

P19 

EDO 
12-12-80 

00916 
CA 
MG/L 

S3S==SS 
28.3 
27.6 
27.5 

27.5 
27.q 
28.3 

27.4 

01034 
CR 

UG/L 
SS-s 
K 5 
K 5 
K 5 

K 5 
K 5 
K 5 

K 5 

01203 
Y 

UG/L 

K 5 
K 5 
K 5 

K 5 
K 5 
K 5 

DATA S 

00927 
MG 

MG/L 
ssassss 

7.3 
7.2 
7.4 

7.0 
7.2 
7.4 

7.1 

01042 
CU 

UG/L 
sssa 
K 6 
K 6 
K 6 

K 6 
K 6 
K 6 

K 6 

01092 
ZN 

UG/L 
3SSS 
K 50 
K 50 
K 50 

K 50 
K 50 
K 50 

00929 
NA 

MG/L 
CSSSESS 

6.7 
18.6 
71.5 

B.l 
7.1 
6.7 

8.1 

01045 
FE 

UG/L 

400 
648 
883 

495 
368 
410 

602 

12 
UG/L 
sass 
N.A. 
N.A. 
N.A. 

N.A. 
N.A. 
N.A. 

01077 
AG 

UG/L 
saa = 
K 3 
K 3 
K 3 

K 3 
K 3 
K 3 

K 3 

01055 
MN 

UG/L 
s-a: 

9 
13 
23 

9 
15 
11 

16 

AGENCYi 

ET NO. 

01105 
AL 

UG/L 
ssss 
115 
192 
221 

94 
118 
148 

146 

01062 
MO 
UG/L 

K 10 
K 10 
K 10 

K 10 
K 10 
K 10 

K 10 

REGION V, CRL 

562 

JlA-

01022 
B 

UG/L 
ssss 
N.A. 
N.A. 
N.A. 

N.A. 
N.A. 
N.A. 

N.A. 

01067 
NI 

UG/L 

K 30 
K 30 
K 30 

K 30 
K 30 
K 30 

K 30 

/fQ^.^^ 

01007 
BA 
UG/L 
sssa 

17 
18 
18 

16 
16 
17 

17 

01051 
PB 

UG/L 
ssss 
K 30 
K 30 
K 30 

K 30 
K 30 
K 30 

K 30 

/ 

P̂  

01012 
BE 

UG/L 
ssss 
K I 
K 1 
K I 

K 1 
K 1 
K 1 

K 1 

01102 
SN 

UG/L 
sssa 
N.A. 
N.A. 
N.A. 

N.A. 
N.A. 
N.A. 

N.A. 

E / J A J «-J'T-^> 

01027 
CD 
UG/L 
ssss 
K 2 
K 2 
K 2 

K 2 
K 2 
K 2 

K 2 

01152 
TI 

UG/L 
ssss 

7 
10 
10 

9 
13 
8 

8 

01037 
CO 
UG/L 
ssss 
K 5 
K 5 
K 5 

K 5 
K 5 
K 5 

K 5 

01087 
V 

UG/L 
ssss 
K 5 
K 5 
K 5 

K 5 
K 5 
K 5 

K 5 

29 K 50 N .A . 



o 

tNVlRONMEN:'AL PROTECTION 

EDO DATA S 
12-12-80 

AGENCY, REGION V, CRL 

ET NO. 582 

O 

o 

o 

PARAMETER « 
SAMPLE ID. 

UNITS 
Ssssssssss 
hLOi^\M 

PAHAMETER « 
SAMPLE ID. 

UNITS 
Ssssssssss 
£LO.2S 10 

PARAMETER * 
SAMPLE ID. 

UNITS 

009it, 
CA 

MG/L 
sssaass 

Kr» 

0103a 
CR 

UG/L 
aass 
K 50 

01203 
Y 

UG/L 

00927 
MG 

MG/L 

Kl.O 

01042 
CU 

UG/L 
ssss 
K 60 

01092 
ZN 

UG/L 

00929 
NA 

MG/L 

3790 

01045 
FE 

UG/L 
ssss 
K liM 

12 
UG/L 

01077 
AG 

UG/L 
s = = s 

K 30 

01055 
MN 

UG/L 
ssss 
K 50 

01105 
AL 

UG/L 
ssss 
K900 

01062 
MO 
UG/L 
ssss 
KlOO 

01022 
B 

UG/L 
SSSS 

N.A. 

01067 
NI 

UG/L 
SSSS 
K300 

01007 
BA 
UG/L 
ssss 
K 50 

01051 
PB 
UG/L 
ssss 
K300 

01012 
BE 

UG/L 
SSSS 

K 10 

01102 
SN 

UG/L 
ssss 
N.A. 

01027 
CO 
UG/L 
ssss 
K 20 

01152 
TI 
UG/L 
ssss 
K 60 

01037 
CO 

UG/L 
sssa 
K 50 

01087 
V 

UG/L 
ssss 
K 50 

£L0.tXlO K 50 K500 N.A. 



7 h q P ^ 
ENVIRONMEN.rAL PROTECTION 

EDO DATA 
12-12-80 

AGENCY, REGION V, CRL 3 £ . * ^ ' l > ^ £ 

SET NO. 582' 

PARAMETER » 
SAMPLE ID. 

UNITS 

PARAMETER « 
SAMPLE ID. 

UNITS 

EL02S32 

00916 

CA 
MG/G 
s = = ss 
120.0 

01034 
CR 

UG/G 
asss 
230 

00927 
MG 

MG/G 
ssssssa 

17.6 

01042 

CU 
UG/G 
ssss 
140 

00929 
NA 

MG/G 
SSESSSS 

K1.2 

01045 
FE 

UG/G 
ssss 

35000 

01077 
AG 

UG/G 
s = s = 

7 

01055 
MN 

UG/G 
sssa 
780 

01105 
AL 

UG/G 
SSSS 
13000 

01062 
MO 

UG/G 
ssss 
37 

01022 
B 

UG/G 
SSSS 

N.A. 

01067 
NI 

UG/G 
ssss 
140 

01007 
BA 

UG/G 
SSSS 

170 

01051 
PB 

UG/G 
SSSS 

540 

01012 
BE 

UG/G 
ssss 

2 

01102 
SN 

UG/G 
sssa 
N.A. 

01027 
CD 

UG/G 

9 

01152' 
TI 

UG/G 
ssss 
210 

01037 
CO 

UG/G 

n 

01087 
V 

UG/G 

44 

PARAMETER # 
SAMPLE ID. 

UNITS 

tt0ZS32 

01203 
Y 

UG/G 

20 

01092 
ZN 

UG/G 
ssss 
2700 

12 
UG/G 
ssss 
N.A. 



^ & ^ £ ^ ^ 7 ^ / ' g / S f 
CCMFHJTATION SHEET 

?l 
U i \ 

? 

i 

! USEPA» REGION X , MICHIGAN-OHIO DISTRICT OFFICE 
[ o£cE;v r : c H"=OM | r , -« oarE lOJCUSToor [jrr.N-cJSTPDr JRS;MA(W5 

•S^USCE 0 - SAMPLE 
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MICHIGAN OEPARTKENT OF NATURAL RESOURCES 
ENVIROHMENTAL PROTECTION BUREAU 

POINT SOURCE STUDIES SECTION 

Report o f an On-site Tox i c i t y Evaluation 
Conducted at 

PENNWALT CORPORATION 
A l l Ou t fa l l s No. 820298 

Wayne County 
Wyandotte, Michigan 

July 7 -11 . 1980 

Sjrrvgry 

During Ju ly 7 -11 , 1980, an on-s i te t o x i c i t y evaluat ion was conducted on 
the process e f f l uen t from o u t f a l l 820223 (005) at Pennwalt Corporat ion, Wyandotte. 
rat reaJ rinnows (Piirephales promelas) w i th a mean length o f 45 mm served as the 
tes t species In the two cont inuous-f low t e s t s . In Test A the e f f l uen t was tested 
w i t r o j t add i t iona l treatment. In Test B, su l fu r d iox ide gas was f i r s t added to 
t re e f f luen t to rcr^ove ch lor ine and then tested. In both tes ts the e f f l uen t was 
acutely t o x i c . The 96-t.our LCbO fo r Test A was estimated at 571 e f f l uen t w i th 
i p p r o / i r s t e 95" confidence l i m i t s of 50?, and 66* . In Test B the estimated 96-houi' ' 

•LCSO MS! 61% e f f l u e n t w i th tpproximatf tSSt confidence l l m l t i o f 50t and 75t. The 
r.;'.-er2i,(-e in LC50's was due to the tes t design rather than the presence o f ch lo r ine . 
The .'ensured ch lo r ide concentrat ion rangad f r oa 5,400 n .4.700 aa / l . aiut MU tha ao t t 
prohBble cause o f e f f l uen t t o x i c i t y . ' ' 

. Ou t fa l l 820223 (005) discharges d i r e c t l y to the Trenton Channel of the Det ro i t 
P iver . The seven-day, once in 10-year low f low (7010) for the Det ro i t River 1$ 
a r p n / i r a t e l y 2?1,000,000 M^/day. At the observed average f low ra te o f 6,100 
M/ f ' sy , e ' f l u e n t from 820223 (005) would cons t i t u te O.OSt of the r i v e r volume 
allowed as a mixing zone during the 7010. At that concent ra t ion, the e f f l uen t . , 
would rie>!t tne recoiimended long term safe concentrat ions and VM>u1d not be hwrar 

^ t u i Xa M H u H i c l U t A t . t i M ad9«.«< Paiwxwilt's mixing zone and beyond. « 

Ef f luent samples co l lec ted during the 96-hour study were compared to the 
I f r i i i t i o n s set down In Pennwalt's NPDES Permit No. MI0002381 and Final Order 
No. 1931. Based on those comparisons, the l i m i t a t i o n s were aiet dur ing Ju ly 7 -11 , 
1930. 

Ci'rcCt cor.parlsons w i th past t o x i c i t y data co l lec ted fo r o u t f a l l 820223 (005) 
die d i f f i c i j l t to rr.ikc due to d i f ferences In tes t methods and species. However 1t> 
appears tha t the e f f l uen t t o x i c i t y has decrMsad, pr9UI)1y AS • r a t u l t » f p rO ' .. 

-"thictlOJT'Wiangffs arrf improverf pK c o n t r o l . "̂  

Co:-T-ents 

repo r t . Information on the other discharges can be found In the 19^0 •in^i ' jstrial 
Survey repor t by Boersen and Er ickson. The I ndus t r i a l survey and tox ' .c i^y 
evaluat ion were conducted concur rent ly . 

A por t ion of the process e f f l u e n t was t reated w i th SO2 to rercve c : . lc r inc 
which i s occasional ly present In the e f f l u e n t . Chlor ine i s a linot.r. t c x i c a n t . 
Running simultaneous studies w i th and wi thout dech lor ina t ion s i m p l i f i e s the I d e n t i ­
f i c a t i o n of other tox icants which may b« present In add i t ion t o chlor^.'-.e. 

E f f luent COD'S could not be determined. Chlorides In excess o f 2 /JC'3 n j / l 
I n te r fe re w i th the tes t procedure making the analys is Inaccurate or 1r-ossib1e 
to complete (APHA, 1975). 

^ 

Plant Processes 

Pennwalt's Inorganics plant produces ch lo r i ne , caust ic soda, i e ' 
atmonlum ch lor ide and mur ia t i c a d d from sa l t b r i ne , scrap l i o n , arrc 
raw mate r ia l s . A process schematic Is depicted In Figure 1 . 

:c ch l o r i de , 
i i ani ether 

Penrwalt Corporation has seven o u t f a l l s to the Trenton Channel of the Det ro i t 
r i iver. Of these only 820223 (005) was evaluated and w i l l be discussed in t h i s 

During the study pe r i od , production was considered nor i rd i . Ti.e i - ; r ;2 r . i c5 
plant operates ?4 hours/day, seven days/week and employs 30Q people, ! ' - - V 

. • • " . ' : ' • ' • ' . ' ' 

Water Supply. Wastewater i Treatment 

The process and cooling waters used In the operations v.h1ch ilisc .̂ rqe to 
outfall 820223 (005) are obtained from the company's south intake (;-.~'.')'?̂  on 
the Trenton Channel (Figure 2 ) . Intake water receives coarse scrccr': ; anJ Is 
periodically chlorinated. Domestic water Is supplied by t'he City of r^Lrolt. '' 

Seal water from the-liquid ferric pumps, chlorine cell rooir dr;i; s, Kash 
•later from the evaporators, wash water from the tank room and baci. \ ^ i i u fror. 
two of the filters used to filter caustic are discharged via out'all ?C0;:23 (0C5). 
The wash waters from the evaporator department and the caustic filters are the 
Main sources of the chlorides and sulfates found In the effluent. 

The combined waste streams are provided settling In one of two se'.tlinq 
lagoons. Following continuous pH adjustment with carbon dioxide, s..l'uric acid 
or caustic, the wastewater Is monitored and enters a '̂ .̂ yre County 
Drain prior to entering the Detroit River. The lagoon which is not D-;;ng used 
for settling Is dredged and the solids disposed of by deep well Injection. Llarlfler 
underflow from the brine purification process serves as an Injection -".lux. Any 
wastewater generated from the replacement of th* asbestos diaphragms in the chlorine 
cell room is also pumped to the inactive lagoon. 

Sanitary wastes are discharged to the city sanitary sewer syston. 

Test Procedures 

An Environmental Protection Bureau (E.P.B.) mobile bloassa^ unit wis used to 
conduct the two on-site continuous-flow tests during July 7-11, 19oC. Sfflueni. 

• •I n .1. i>.i.»m.n'JTi'»Tt« l̂ppĴ |̂|MUJû •:̂ ||l̂ l, .ji»»j.<;vk'!wiwff'fy^i»'ii»TSW«iBwiw^>»^r'^^ 
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f-c~ cjtfa'l 3J0C23 (005) and Detroit Rivnr water from 200 feet upstream of 
O I J I ? } ;cci) v,c-i-e combined to create the various test concentrations. Both 
ttrto-s were passed through a heat exchanger to minimize temperature differences. 
Tre river water (diluent) was filtered through one mm mesh screening just prior 
to use in t:ie diluter systens. 

In Test A the final effluent was pumped directly from the outfall to the 
Cclivery system and was identical to wastewaters actually reaching the Detroit 
r-...'r. A Riley-'sLierthele proportional diluter delivered nominal concentrations 
:-• '.ro, £.5, 7̂ ., 66, 50, 33, 25, 12 and 0 (diluent control) percent effluent to 
I ' i - w e liter test tanks. Each tank contained approximately five liters of 
te^t solution. Ninety-nine percent volume replacement occurred every two hours. 

In Test B sulfur dioxide gas (SO2) was added to the effluent to remove any 
cMorir.e that might have been present. A Ri ley-Wuerthele diluter delivered 
ro-.inal concentrations of 100, 75, 50, 25, 12 and 0 percent effluent to a second 
'.tt 0: five liter tanks. Each tank contained about 2.7 liters of test solution 
witn .-9' volur.e replacenent occurring hourly. 

E'.ery test concentration was replicated. Delivery volumes to each tank 
were cnecKecl twice during the study period. Actual effluent concentrations In 
f e lei*. tar.ks were determined from conductivity measurements to verify diluter 
acc-racy. 

Fathe.id minnows (Pir.ephales promelas) less than a year old with,a mean 
weiq'.t of one gra.-i and a nean length of 45 mm served as the test species. The 
fis^ were collected from a private ponrf in Jackson County on April 21, 1980. 
Trey wtre ci'.en pro.ihylactic doces of fonnalin and ner.mycin sulfate »';'' "i.i'" 
tjinec at {'•-.e Point r-̂'.'."̂e Sl-dio"; •> >'• ju..,;. v T.it 11 ,„ wer. uccl1mat>;j in 
.•..-; I.. .el --wc-er 1.,. J nours at 22-24 "C pr1o>- 'LO testing. 

Tr-.e fisn were randomly selected and placed in the test tanks beginning at 
13.;5 on July 7. Loading rates for Tests A and 8 were ten and five fish per tank 
respectively. The animals were observed frequently throughout the 96-hour period 
for siqr.s of stress. Mortality was assessed at 2, 7, 18, 24, 48, 72 and 96 hours 
;Tas'es 1 - 2 ) . The 96-hour LCSO's were estimated using the binomial test. 

Grab sa-ples cf the diluent, effluent and test solutions were analyzed on-
site for certain parameters. The diluent and effluent were sampled from taps 
in f e r.obile laboratory. Test solutions came directly from.the fish tanks. 
Tne results of the on-site physical and chemical analyses are given in Tables 
6 - e. 

!n a'l'lilion to the on-site analyses, the effluent temperature, pH and 
dil.,t;it terperature were continuously recorded. 

Tner.ty-four hojr composite samples were collected directly from outfall 
'.?^-2?.i {^,^.i) and the Detroit River. An automatic air probe sampler composited 
*-• = jroceos effluent at 15-20 minute intervals. The rivtr (diluent) samples 
-•rre continuously conposited in a Submergible juQ. Extractable organic con-
*.4-Irenes for both streams were analyzed from 4-portion grab-composite samples 
collef.ed in glass, f.rab samples were collected for parameters that could not 
l e cc-^csitod and to provide data on concentration ranges. The samples were 
;re5t-ved acconiinq to Table 10 and shipped to the E.P.B. laboratory In Lansing 
fir iialyses. The results appear in Tables 3 - 5 . 

The effluent flows reported for the toxicity evaluation v.i^-i . • -•: •'"-• 
the company's July Monthly Operating Report (MOR). The mean roi-.r ".. ii;;'-.:! .j ji, 
developed by NCAA for the period of record 1936-1574, were used ic ':.;.,'.;:•: 
the Detroit River drougt flow. Flow estimates for Pennwalt's r ;•:• • : : - : \ i • i n 
provided by the Army Corps of Engineers. 

Results i Discussion 

Process effluent from outfall 820223 (005) at Pennwalt Corro •̂ ':'i:-- W25 *.cxic 
to fathead minnows on an acute (short-term) basis. The 96-hour L C L . .•• f e 
effluent without SO2 treatment (Test A) was estimated at £7". effU'- : ..,tp 
approximate 95S confidence limits of 50 and 66';. For Test B wi; : -:-c;:"J 
effluent, the estimated 96-hour LC50 was 6 U effluent with appro^v . •. :-: c i ' -
fldence limits of 50 and 755. 

The LC50 is that effluent concentration lethal to 50' cf ti-j • • cr:-,-:-;^-; 
within the expressed time period. The LC50's and 95':. ccnfioeice '• ".; Lr^iitjd 
here are conservative estimates due to the lack of partial ror'.,i"i 1 •. •,'. at 'zi>t 
two concentrations. Partial kills are required to generate stetif. :.l;y so-rd 
LC50 values. 

The onset of stress and mortality was rapid In the toxicity te:ts. ̂ îsn 
in 887; and lOO:! effluent were severely affected In less than i - , • -,.' . ,̂  ::c-s 
included hemorrhaging, gasping, gapinqmouths, poor balance .irv 
occasional erratic swimming »̂ _''.Ij'̂ ; f̂ ,y_ i"* ' ' J'-.,;ortoli vit; -i-- ''''-. 
-1 thir two ̂ '°''<i. ' At U'*V time fish in tl'.e 7^^ effluent cr .ct>.i-i-r. ;̂ : 
beian to s':Ow signs ' ' ' stress. WitI in cOVen hours tne am'a.^ .. . -.-rr ;.,L-'.t 
wei-e lead. Within the first 24 hours, all fish In effluent concentrations nf 
66. and greater had expired. In the remaining 72 hours of tlie ;:..: o'.ly c f 
more death occurred. The toxicity data are summarized in Tables '. - - for Te^ts 
A and B. 

A major test fish kill occurred between 1100 and 12.-0 c. J,. Tre 
sharp upturn in mortality corresponded to an increase in conduct'.:' .hi.n 
5('f)an after 1040. Effluent concentrations where the reasured cordjcmity 
equaled or exceeded 2. ,400 umbos were rapidly fatal. Fish in cc'.i' ".ratiuro 
where the conductivity was 15,900 imhos or less, were only slightly stressed, 
or unaffected. 

-*-

p<po> 

The highest conduct iv i t y reading of the study ' - " ^ T i ' ' ' ' "^ <' 
10 (Table 6 ) . At that time the conduc t i v i t y mcasuredf^^CO u "^ 
e f f l u e n t . Fish in the 50% e f f l uen t containers becsme nyperact r . i . 
o r ien ted. By 1425, the conduct iv i ty had dropped to CC,500 ui"'c? .: 
seemed to recover. 

Based on e f f luen t composite and grab sample analyses tho >•.- = : 
tox icant was ch lor ide. No other parameter was present in er. j i , • ,•;. 
explain the mor ta l i t y observed in both t es t s . The cn lor ide ccn jon : 
8000 mg/l ( j ; for 2 composites) and ranged from 5400 to 9700 r e " , . 
measured level occurred durinrj the f i s h k i l l on July G, aU'iCvc:-; i- . ..-:..••.', -•.•>*rL-il 
fo r the study period i s unknown. The ch lor ide concentrat ion was ; i c b i D l v e.en 
greater on July 10 when the conduc t i v i t y reached 31,400 umhos. 

» »W»PM'#WHJ>Wl IWIIBIHlllll.^.WHI Jl IJHipn|l>miWfP* 



The chloride concentration corresponding to the 96-hour LC50 of 57* effluent 
Is estimated to fa l l somewhere between 4600 and 5500 mg/l. These estimates are 
derived from the average chloride concentration (8000 mg/1) and the concentration 
at which the July 8 f ish k i l l occurred. Closer prediction of the 96-hour value 
Is d i f f i cu l t due to the fluctuating chloride concentrations that were found In 
the effluent during the test . The estimates are 1n l ine with 96-hour LCSO's 
determined by Adelman and Smith for fathead minnows. In 16 tests with sodium 
chloride, they calculated 96-hour LCSO's ranging from 4270-5100 mg/1 as chloride. ' 

As in the Pennwalt study, Adelman and Smith's test f ish were rapidly 
affected and displayed some s iml l lar l ty In stress symptoms. In 12 of their 
16 tests, no mortality occurred after 48 hours and the 48-hour LCSO's were 
identical to the 95-hour and threshold LCSO'S. The threshold LC50 is the con­
centration at which 50% of the test animals can survive Indefinitely. 

The sulfate concentrations In the effluent from 820223 (005) ranped from 
1200-2600 mg/1 but were probably not high enough to contribute to the effluent 
tox ic i ty . In past studies with fathead minnows, the LCSO's for sodium sulfate 
ranged fron 9000-14,000 mg/1 (6000-9500 mg/1 as sulfate) depending upon water 
hardness and test duration (Becker and Thatcher, 1973). 

Residual chlorine was not detected In the effluent at any time during the 
test period. The sl ight difference In the 96-hour LCSO's for the two tests Is 
due to the wider concentration Intervals In Test B rather than to the presence 
of chlorine In Test A. 

The 96-hour LCSO 1$ an accepted reference point for expressing acute tox ic i ty . 
I t Is not a "safe" concentration. "Safe" concentrations In an aquatic ecosystem 
permit a l l normal l i f e processes and are often estimated from the 96-hour LCSO 
by the use of application factors. 

For non-perslstant, non-cunulatWe toxicants such as chloride, the recoemended 
application factors are: 

0.05 - allowable 24-hour average effluent concentration after mixing. 

The average effluent flow for the test period was 6100 H^/day. The 
seven-day, once In 10-year low flow (7010) for the Detroit River is 291,000,000 
M3/day (Fraldenburg, 1979). For the purpose of evaluating corpllance with state 
water quality standards, Pennwalt's mixing zone Is defined as the right 100 feet 
of the Detroit River for 500 feet downstream of the south property l ine. The 
mixing zone volume, as estimated from Army Corps of Engineers flew -casurerents. 
Is about 4.4X of the total r iver flow (Wilshaw, 1979). At the observed average 
flow rate, effluent from outfal l 820223 (005) would constitute 0.05 of the 
mixing zone flow during the 7Q10. The effluent would achieve lone tem safe 
concentrations at the mixing zone edge at that time. 

Effluent sample results are compared to the l imitations In Penn.j l t 's 
National Pollution Discharge Elimination System (NPDES) Permit No. ";r,:023E1 
and Final Order of Abatement No. 1981 In Table 9. Based on those cc-car1sons, 
the limitations were mot during the 96-hour toxic i ty evaluation. T>-,s effluent 
pH's ranged from 7.6 to 8.9 during the test period. 

Study results for suspended solids did not compare well to the co-pany self-
monitoring data reported In the July Monthly Operating Report {"0--). nith one 
exception E.P.B. results were two to three times higher than corT3".y results. 

The only bioassays previously conducted with effluent from outfal l 62C223 
(005) were static screening tests using the macroinvertebrate p;!;;;!^*.! racn;. 
The 48-hour LCSO's for the April and November 1978 tests were '^: "ci.'J 1 res­
pectively (Wolfe. 1978; Waybrant, 1978). The effluent pH's and chl.-rijes for 
those tests were considerably higher than found during the July 190.": study. 
The April sample also contained more than 600 mg/l chlorine before decnlcrinatlon 
and testing. Although the test results are not directly comparable d;ie to 
different test techniques and species. I t would appear that the eftluen^ tox i ­
c i ty has decreased. Since 1978, the company has stopped manufacturinn peixhloran 
and anhydrous caustic soda and has Improved the pH control at 005. These chancges 
are the most l ikely reasons for the reduced effluent tox ic i ty . 

0.1 maximum allowable effluent concentration at any time or place 
after mixing (Nat. Acad. Science, 1973). 

To achieve "safe" levels, the effluent concentration from outfall 820223 (005) 
should not exceed 5.7t at the edge of the mixing zone at any time, nor average 
more than 2.81 there over a 24-hour period. 

1 - The actual test results were reported as mg/l sodium chloride, 
multiply mg/1 chloride x 1.65 • mg/1 sodium chloride. 

To convert. 

"?"<WK«<mM|PlP" ""i^mimm 



Table 1 Percent r. 
o u t f a l l no 

' i t y of f.itl i iMil minnows . i f t r r exposure to toncc.'' ions of Pi'nnwjlt t o rpu ra t Ion e f t l i i c n t . 
0J23 (Ol)b) during 7-7/11-00. 

Percent 

Table 2 

Percent 

E f f l t i r n t 

100 
88 
75 
66 
50 
33 
25 
12 

- Test A 

0 (con t ro l ) 

Percent mortaMty o f 
e f f l uen t 

E f f luent 

100 
75 
50 
25 
12 

pretreated 

• Test B 

0 (con t ro l ) 

2 hours 

15 
0 
0 
0 
0 
0 
0 
0 
0 

fathead m 
n i th SOj. 

2 hours 

20 
0 
0 
0 
0 
0 

7 hours 

100 
0 
0 
0 
0 
0 
0 
0 
0 

nnows a f t e r 

7 hours 

100 
0 
0 
0 
0 
0 

Percent Mortal i ty/Expo-; 
10 hours 

100 
35 
0 
0 
0 
0 
0 
0 
0 

24 houri 

100 
100 
100 
100 

0 
0 
0 
0 
0 

exposure to concentrations 

Percent MortalI tv/Exoos 
18 hours 

100 
0 
0 
0 
0 
0 

24 hours 

100 
100 

0 
0 
0 
0 

ure Period 
4!T~hours 

100 
100 
100 
100 

0 
0 
0 
0 
0 

o f the same 

ure Period 
48 hou rs 

100 
100 
10 
0 
0 
0 

72 h o u r s 

100 
100 
100 
100 

0 
0 
0 
0 
0 

06 hours 

100 
100 
100 
100 

0 
0 
0 
0 -
0 

Pennwalt Corporat ion 

72 hours 

100 
100 
10 
0 
0 
0 

96 hours 

100 
100 
10 
0 
0 . 
0 
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T a b l e 5 L a b o r a t o r y a n a l y s e s o f g r a b samples c o l l e c t e d d u r i n g 7 / 7 - 1 1 / 8 0 a t P e n n w a l t C o r p o r a t i o n . 

Sampl ing L o c a t i o n 
Date 
Time 

Tempera ture ( *C) 

COD 
TOC 

Phenol 

N i t r i t e i n i t r a t e n i t r o g e n - N 0 . 3 2 
Armodia n i t r o g e n - N 0 .15 
K j e l d a h l n i t r o g e n - N 0 .44 
Or thophospha tes -P 0 . 0 2 
T o t a l phosphorus -P 0 .04 

C h l o r i d e s 5 , 4 0 0 
S u l f a t e (SO4) 
T o t a l b r o m i d e s * 

7-7-80 
2400 

27 

mg/1 

INT' 
1.4 

820223 (005) 
7-8-80 7-8-80 

1010 1340 

30 

mg/1 mg/1 

INT 
1.9 

7-9-80 
1338 

— 
mg/l 

: : 

8 ,500 

0.34 
0.24 
0.92 
0.03 
0.07 

0 
— 
--

. 
0 
-
. 
-

9,700 
2.600 
< 10 

0.21 

D e t r o l ' R i v e r ( D i l u e n t ) 
7 - 7 - 8 0 

2200 

"^ / l 

7 - 9 - 8 0 
1338 

naZi 
8 
2 . 4 

< 0 .005 

Suspended s o l i d s 
D i s s o l v e d s o l i d s 

T o t a l cadmium (Cd) 
T o t a l chromium ( C r ) 
T o t a l copper (Cu) 
T o t a l n i c k e l ( M i ) 
T o t a l l c „ ( l (Pb) 
To tit 1 z i n c ( / n ) 
T o t a l i r r ; r i ([ c ) 
O i l r, r .r ' - . i -o " . . ! > . ) 
O i l h f , r i . j - . r ( I , , , ! - / . ) 

6 
12.000 

0.03 
< 0.05 

0.02 
< 0.05 
•- 0.005 
' 0.05 

0.35 
. - 1 

' ? 

20 
19 

,000 

0.04 
< 0.05 

0.04 
' 0.05 
< 0.005 
' 0.05 

1.0 
., 1 

• 2 

. . 

. . 

. . 

— 

1 
? 

< 0.002 
0.006 
0.006 
0.005 

< 0.005 
0.02 
1.6 
3 
? 



l . iMr l (ciml iiuii' 

S.iiU'l inq 1 uc.U ion 
Pate 
1 ime 

PCB i ? i r 
PCB 121).1 
rCB 1200 
Hexachlorobutadiene (llCliO) 
Hexachl orocyc 1 o[ien tad i ene 

(HCr) 
Oc tachiorocyc1 opentene 
Hexachlorobrnzcne (HCB) 
Dichloroben.'iMic (OCB) 
Pentachlorophenol (PCP) 
2,4,6 Tr ichlorophenol 

(2 ,4 ,6 TCP) 
Other ch lo r ina ted phenols 
Pers is tant ch lo r ina ted 
hydrocarbons 

1.2 Dlchloropropane 
Chloroform 
Other ch lo r ina ted and 
brominated v o l a t i l e 
hydrocarbons 

Perchloroethylene 

7-7-KO 
2400 

ys./i 
< 0.1 
< 0.1 
< 0.1 
< 0.1 
< 0.1 

< 0.1 
< 0.1 
< 0-1 , 
Trace^ 
0.1 

U3 
U 

6 
4 
U 

7-:>-;t(l 
i imi 

u /̂J 

< 0.1 
^ 0.1 
< 0.1 
< 0.1 
< 0.1 

< 0.1 
^ 0.1 
< 0.1 

Trace 
0.1 

U 
U 

7 
8 
U 

7-i;-;io 
1310 

7-'i i;n 
l.t.w 

22/1 

Ool ro i t H iv iT (ni lu r r i t ) 
7-7-110 7-0-i;(l 
2200 133B 

ut | / l ya/i 

8 

--
U 

10 
< 1 

-

Trace 

1 - INT = in ter fe rence 
2 - Present but i n quanti ty-- accepted lower tes t l i m i t ( <0.1 ug/1 fo r PCP; ^ l ug/1 fo r perc ) . 
3 - U = undetected 
4 - Test method not approved. 

Table 6 On-si te analyses of e f f l uen t grab samples co l lec ted during the July 7 -11 , 1980 t e s t at Pennwalt Corporat ion 's 
o u t f a l l 820223 (0C5). 

Date 

7-7-80 
7-7-80 
7-7-80 
7-8-80 
7-8-80 
7-8-80 
7-8-80 
7-8-80 
7-9-80 
7-9-80 
7-9-80 
7-9-80 
7-9-80 
7-10-80 
7-10-80 
7-10-80 
7-10-80 
7-10-80 
7-11-80 
7-11-80 
7-11-80 

Time 

1330 
1550 
2210 
0815 
1040 
1330 
1555 
2115 
0800 
1100 
1305 
1530 
2115 
0300 
1125 
1405 
1545 
2145 
0810 
1030 
1330 

24 
25 
25 
24 
27 
28 
28 
26 
24 
24 
24 
25 
25 
24 
28 
28 
28 
26 
25 
27 
28 

, pH 
TSJJTT 

8.0 
7.9 
8.0 
7.8 
8.1 
8.1 
8.1 
7.9 
7.6 
8.0 
8.2 
8.2 
8.2 
8.1 
8.2 
8.2 
8.3 
8.3 
8.3 
8.0 
8.0 

Conduct iv i ty 
(imho s) 

20,200 
19,100 
20,900 
19,700 
19,900 
28,700 
27,600 
18.200 
13.700 

18,300 
20,800 
25,100 
25,400 
31,400 
26,500 
25,000 
18,200 
25,100 
20,900 
20,300 

Dissolved 
Oxygen 
(mg/l) 

7.8 
7.6 
7.4 
7.3 
6.8 
6.8 
7.1 
7.2 
7.2 
7.2 
7.2 
7.1 
7.0 
8.1 
6.6 
6.9 
6.9 
6.7 
7.3 
7.0 
6.9 

Total 
Chlorine 

(mg/l) 

ui 
U 
u 

u 

u 

u 
u 
u 
u 

ND 

Total 
A l k a l i n i t y 

(mg/ l ) 

1,900 
900 

840 

3.000 

1,700 

Total 
Hardness 

(mg/1) 

60 
60 

48 

56 

52 

1 - Undct rc tah l r 
* - A f t e r h i i i t f /c l i i inqpr. 



I . i i . l r / 

0,111) 

/-z-^.no 
7-7-SO 
7-7-(!0 
7-8-80 
7-fi-80 
7-R-BO 
7-8-RO 
7-8-80 
7-9-80 
7-9-fiO 
7-9-80 
7-9-80 
7-9-80 
7-10-80 
7-10-ao 
7-10-80 
7-10-30 
7-10-80 
7-11-80 
7-11-80 
7-11-80 

O n - s i t e 

Tt l lH^ 

1330 
15'..n 
2? 10 
oais 
1040 
1330 
1555 
2115 
OliOO 
1100 
1305 
1530 
2115 
oaoo 
1125 
1405 
1545 
2145 
0310 
1030 
1330 

.111 

T P I I ; | I . * 

(°iV' 
2.1 
24 
23 
23 
24 
25 
24 
23 
22 
23 
22 
23 
23 
22 
24 
25 
25 
23 
23 
24 
26 

s o f ll i 11 

-, f̂ " 
{S.U. I 

7.8 
7.8 
7.6 
7.5 
7.8 
7.7 
7.9 
8.0 
7.5 
7.6 
7.7 
7.5 
7.6 
7.4 
7.4 
7.5 
7.5 
7.7 
7.6 
7.4 
7.6 

.•nt (|i. t r o i t k i v c i ) 

Coniluctiv 1 (V 
"(uil'llOb) 

250 
249 
238 
245 
243 
261 
258 
225 
262 
255 
253 
243 
273 
244 
243 
248 
235 
260 
237 
24 3 
230 

i l i - . i l . ' . . i i i i i i lc 

Pi-., '.I l l vei l 
OvyiiiMi 
U " ' l ' l ) ' 

7.4 
7.3 
7.2 
7.4 
7.2 
7.4 
7.2 
6.9 
6.3 
6.5 
6.4 
6.7 
6.3 
6.8 
6.7 
6.8 
7.0 
6.8 
6.8 
6.7 
6.7 

, r o i 1 1 (|.|| i l , . 

, ( . t , i l 
C l l l l i l -K lc 
• (m . i 7 i ) " 

Tracc^ 

U2 

U 

u 

u 

u 

, lN ly / 1 ! , I'C. 

l o t . , i l 
AU.,1 1 ifi i l_y 

( lM, | / l ) 

84 
88 

84 

84 

84 

) , 

l o t . i l 
l l . i r . l n , •-, 

( M ' ! / 1 ) 

100 
100 

96 

100 

100 

1 - Chlorine present but in quantity << acceptable lower detection limit of 0.2 mg/l 
2 - Undetectanle 
* - A f t e r heat exchanger. 

Table 8 On-si te analyzed of grab samples co l lec ted from tes t containers during the 7/7-11/80 t e s t at Pennwalt 
Corporat ion's Ou t fa l l 820223 (005). 

Test A - E f f luen t as discharged to De t ro i t River 

Date Time 

7-8-80 1400 

7-10-80 1330 

7-9-80 1100 

7-10-80 1330 

% E f f l uen t 

88 
75 
66 
50 
33 
25 
12 
0 

50 
33 
25 
12 
0 

ted w i th SO2 

50 
25 
12 
0 

50 
25 
12 
n 

Temp. 

{•cr 
28 
27 
27 
26 
26 
26 
26 
25 

26 
26 
26 
26 
26 

22 
22 
22 
22 

26 
26 
26 
?S 

pH 
(S.U.) 

8.2 
8.3 
8.3 
8.3 
8.3 
8.3 
8.3 
7.9 

8.3 
8.3 
8.3 
8.2 
7.8 

8.2 
8.2 
8.1 
8.0 

8.3 
8.3 
R.2 
7.7 

Conduct iv i ty 
(umhos) 

25,600 
22,300 
21,400 
15,900 
11,300 
8,580 
4.770 

262 

15,200 
11.400 
8,260 
4,560 

-271 

9,460 
4,640 
2,730 

294 

15,200 
8,190 
4.310 

Dissolved Oxygen 
(mg/ l ) 

7.0 
7.2 
7.1 
7.0 
6.9 
7.0 
7.0 
7.1 

6.8 
6.9 
6.9 
6.7 
6.8 

6.8 
6.7 
6.7 
7.0 

7.0 
7.1 
7.1 
7.1 



l , l l I I ' '1 Cu::. | , , l i I • 

P.ir.iiiii'tcr (On i I.J 

Mu.ly rc- ,„U' , 

Ni'Dl 

• 111 , i i | . i 

'- l'i'n,ii I 1 i i ia l 
I iiiii l . i l i r ,n\ i i lv Niinlhly ()[,i 'r.i ' trin l^'j iort 

n;>o;'.'3 (oocj 
Mow fM^/d-iy") 
Su'i|icndod so l ids (m,i/ l) 

(kn/d.iy) 
Aimionia ni t rogcn-N (i:i>|/l) 
pH (S.U.) 

Chlorides (mg/l) 
Total chlorine residual (mg/l) 
COO (kg/day) 
Lead (ug/1) 

(kg/day) 
Oil i Grease (visual) 

(mq/1) Quantita 
Teirperature C F ) 

Suspended solids (mg/l) 
(kg/day) 

Ammonia nitrogen-N (mg/l) 

pH (S.U.) 

Chlorides (mg/l) 

Total chlorine residual (mg/l) 

COD (kg/day) 
Lead (ug/1) 
Oil S Grease (mg/l) 
Temperature ('F) 

' t l . i iVy 
Avc i ,i i |r 

,_ 
35 

212 
1.0 

not -C. 

.-
1.0 

--
100 

0.6 

Da iT>" KMi"t"l.Vy 
M a x T i n i r i ' A \ t ^ i \ i i n ' 

6,800 
70 30 

425 200. 
1.5 0.36 

5 nor >9.6 
Min. 

6,83G 
1.5 0.00 

821 58.5 
200 8 

1.2 0.050 
No v i s i b l e f i l m 0 

ive ana 

Min. 

lyses not r e q ' d . - -
80 , 

Study Results 
7/J-8/60 

27 (6 . 19) 
160 

0.18 (0 .15 , 0.24, 
0.21) 

8.6? 
7.8 

7,500 (5,400, 8,500, 8 
9,700) 

u3-sec Table 6 
INT** ( INT, INT) 
<5 (<5. <i-) 
<2 <2 

" ' Mi i r i t l i rv " ^ 
M.ix i i i i i in 

7,600 
358 

Z,A3'j 
1.38 

12.4 
2.7 

9,372 
0.05 

221 
10 
0.054 
0 

--
87 

1 

7/9-10/80" 

29 
170 

0.30 

8.5 
7.6 

,500 

U-See Table 
INT 
<5 

< 2 

. • v - - . J . .• t 

7-7-CO 

6,100 
7 

42 

--
8.8 
7.8 

--
0.00 

130 

--
--
0 

— 
68 

6 

- - , , .1 

7-f!_-j^q 

c.ioo 
10 
60.3 

0.62 
8.6 
7.5 

7.480 
0.00 
--
.-
... 
0 

-. 
81 

.-. 
/-9-)\() 

5,700 
8 

45.8 

--
8.3 
7.3 
--
0.00 

12 
10 
0.054 
0 

— 
79 

7-J_fl-j<^D 

6,400 
10 
64.0 
0.00 
8.8 
7.6 

7,572 
0.00 
. . 
.-
»_ 
0 
--
—" 

( 8 1 . 86) 

1 - Study resu l t s are from Tables 3 - 5. Grab sample ranges are shown in parentheses ( ) . 
2 - pH values from continuous record and Table 6. 
3 - U - undetected 4 - INT = In ter ference 
To obta in HGD mu l t i p l y H^/day by 0.0002642 To obtain lbs/day mu l t i p l y kg/day by 2.205 
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MICHIGAN DEPARTMENT OF NATURAL RESOURCES 
ENVIRONHEKTAL PROTECTION BUREAU 
POINT SOURCE STUDIES SECTION 

Report o f nn 
I ndus t r i a l Wastewater Survey 

Conducted a t 
PENNWALT CHEMICAL CORPORATION 

A l l Ou t fa l l s No. 820298 
HPDES No. MI0002381 

Wayne County 
Wyandotte, Michigan 

Ju ly 7-8. 1980 

Survey Surrary 

I Waste*.ater moni tor ing was perfomed dur ing one twenty- four hour survey 
period s t a r t i n g Monday, Ju ly 7, 1980. 

The resu l t s o f t h i s survey are compared to the f i n a l l i m i t a t i o n s In the 
f a c i l i t y ' s National Po l lu tant Discharge El iminat ion System (NPDES) Permit , No. 
MlCT^tJ^l as estab l ished under Final Order of Abatement No. 1981 entered on 
rictober 20, 1977. 

B^'.ed on tha t conparlson the ROO5 loading l l m l t i t i o n s ( t o u t f a l l 821088 
(006) wa; exceede-l dur ing the survey [Table 3 ) . 

Th? Survey r esu l t s are compared to the company's Sel f -moni tor ing resu l t s 
reco-ted -In the Monthly Operating Report (^X)R), The corrparlson of these resu l t s 
is r.resente.l as Table 3. The o n l y ne lo r discrepancies occurred i t the intake,.-. 
PiiOi'J): 'SiiV've./ coocen t r i t l ons for suspended so l ids are s i g n i f i c a n t l y lower than.-, 

..the ' .oncent ra t ion i reported by the company on the survey dates. The t o t a l i ron 
co-^c^r i rat lon found at the Int i lce dur ing the survey was also s i g n i f i c a n t l y less 

•than any raported by the company for the month (Table 3 ) . 

Th? cc-po-.Ue sarples were s p U t w i t h the company fo r comparison o f labora­
tory r r s u U s . The cor.parison Is presented as Table 4 . No major discrepancies 
are rot<:ri. 

The l a s t survey performed at t h i s f a c i l i t y was In November, 1978. Since 
••^c l as t survey several process changes have occurred a t the p lan t . The per-
. l o r m , o r t h o s i l and anhydrous caust ic process have a l l been discont inued. Also 

. t^,e l i q u i d f e r r i c process waters have been routed from o u t f a l l 003 to o u t f a l l 
on'i. These changes have resu l ted in a sharp decrease in the chlor ides concen­
t ra t i on ' .md an Increase In the t o ta l i ron concentrat ion t h i s survey a t o u t f a l l 
f;05. A sir;n1f1cant decrease in t o t a l i ron concentrat ion 1$ also noted a t o u t f a l l 
006 (Tab^e 5 ) . 

Survey Co"^ents 

The sal arrwnlac process wis down during the survey period. 

The results from organic scans performed for various volatile organics, 
acid extractables and base/neutral extractables are presented In Table 2. 

A 96-hour acute toxicity evaluation of outfall 005 was performed by the 
bioassay unit the same weeic In which his survey was conducted. The results 
from this study are included 1n a separate rejiort. 

Plant Processes 

The Pennwalt Corporation in Wyandotte manufactures organic and inorganic 
chemicals In two separate plants. The Inorganic plant manufactures chlorl-
Alliall Industrial chemicals and Iron chlorides. The organic plant manufactures 
Industrial organic chemicals and miscellaneous special organic confounds. 

The inorganics plant or east complex utilizes salt brine, annonla, silica, 
scrap Iron and various other raw materials. A process schematic of the plint 
is depicted in Figure 1. Production facilities and the plant layout are shown 
In Figure 2. 

The organics plant or west conplex synthesizes organic coroojnds from 
various raw organic materials. The chief products are alkylanines and rubber 
chemicals. About 100 different conpounds a re produced at the plant. Figure 3 
illustrates the plant layout. 

Production at both plants was considered normal during the survey. Both 
plants operate 24 hrs/day, 7 days/wk. The Inorganic plant employs abotit 300 
people and the organic plant about 250 people. 

Water Supply, Wastewater i Treatment 

All process and cooling water used In both plants Is obtained throuoh two 
Intakes on the Trenton Channel of the Detroit River. The north Intake (820412) 
supplies onl" the barometric condensers in the evaporator department. The south 
Intake (820409) services the remainder of the inorganic plant, the organic plant 
and the Detroit Edison Plant in the east complex. Domestic water is supplied 
by the City of Detroit. 

Both Intakes have a continuous backwash on the Intake screens. The south 
Intake's backwash Is discharged Into the Detroit Edison plant's outfall. Both 
backwashes are unpermitted. The water from the south Intake is periodically 
chlorinated. 

Non-contact cooling water from the chlorine liquidation process is discharged 
through outfall 820224 (001). 

Outfall 820190 (002) discharges cooling water from the baranetric condensers 
and chlorine cell roon, rinse wall from sodium hydroxide storage tanks, flue gas 
scrubber water, sulfuric acid tank cooling water and yard drainage. About 95", 
of the wastewater originates from the barometric condensers. The pH of the waste­
water is adjusted using carbon dioxide, sulfuric acid or caustic prior to discharge. 

r ^ ^ 
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Cutfall 820193 (003) discharges cooling witer from the arnnonlum chloride 
process. The pH is adjusted using carbon dioxide, sulfuric acid or caustic 
prior to monitoring and discharge into the Wayne County Drain No. 5. 

Seal water from the liquid ferric pumps, chlorine cell room drains, wash 
water from the evaporators, wash water from the tank room and back wash from 
U-o of the filters used to filter caustic are discharged via outfall 820223 
(005). The combined waste streams are provided settling In one of two settling 
lajoons. Following continuous pH adjustment with carbon dioxide, sulfuric 
acid or caustic. If necessary, the wastewater is monitored and enters a Wayne 
County Drain prior to entering the Detroit River. The lagoon which Is not 
being used for settling is dredged and the solids disposed of by deep well 
injection. The lagoon not in use Is also used to receive any wastewater 
genera'ed from the replacement of the asbestoes diagram filters in the chlorine 
cell roon. 

All p'-ocess and cooling water from the organics plant or west complex is 
created as depicted in Figure 3. Pond 1 receives wastes from the pilot plant. 
PheroUc wastes are discharged to Pond 2 for equalization of loadings from 
the slant. Following a third pond these wastes, other process wastes and cool­
ing water are dischar-jeti to Pond 4. The coiling water which comprises about — 
55- of th? total flow through outfall 006 Is discharged into the end of Pond 
4. The -ajor treatment provided In the treatment scheme Is equalization of 
slu*: loads, settling and oil skinning and pH adjustment as necessary using 
sulfuric acid or caustic. After Pond 4 the wastewater is discharged to Mon-
gauion Creek through outfall 821088 (006). 

Sludge from the wastewater treatment in the organics plant and residues from 
plant processes t r e discharged in • containment lagoon south of the organics 
p lan t . 

A l l san i ta ry wastes are discharged to the c i t y ' s san i ta ry sewer system. 

Survey Procedure 

The flows and samples were obtained as fo l l ows : 

C i t f a l l Flow Measurement Sanpling 

e2f;224 (001) 

320190 (002) 

^=20193 (003) 

320223 (005) 

321038 (006) 

820412 (North Intake) 

'v2'<409 (South Intake) 

Company t o t a l i z e r . 

Company t o t a l i z e r . 

Coin)any t o t a l i z e r . 

Automatic a i r ac t iva ted sampler 
i ind iv idua l grabs. 

Submergible sampler & ind iv idua l 
grabs. 

Automatic a i r ac t iva ted sampler 
& ind iv idua l grabs. 

11.25 Inch Parshall flume Automatic a i r ac t i va ted sampler 
and water leve l recorder, k Ind iv idual grabs. 

Company t o t a l i z e r . Automatic a i r ac t i va ted sampler 
t Ind iv idual grabs. 

None Submergible sampler 1 ind iv idua l 
grabs. 

Hone Submergible sanpler & Ind iv idua l 
grabs. 

A water leve l recorder provides a continuous account o f the l i q u i d leve l 
or head through a f lume. A head versus time graph is obtained fo r the durat ion 
o f the survey per iod . The t o t a l volume of wastewater through the flume dur ing 
the survey per iod Is confuted from the graph. 

An automatic sampler conposites samples,at timed i n t e r v a l s . 

A submergible sampler obtains samples a t a continuous r a t e . 

Polychlor inated biphenyl (PCB) and s u l f i d e conposlte samples ar^ co l lec ted 
by the grab coirposite method. 

An ind iv idua l grab i s a s ing le Instantaneous sanple. 

Samples were analyzed by the Environmenti l Protect ion Bureiu Laborator ies 
located in Lansing. 

Sanples were preserved according to Table 6. The resu l t s o f the phys ica l , 
chemical and bac te r io log ica l analyses are presented in Tables 1 ( 2 . 
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P e n n w a l t Chemica l C o r p o r a t i o n 

Table 1 Analyses o f composite samples. 

Ou t fa l l s 

jurvey Period From 
To 

Corputed flow rate* (liVday) 

Susperded solids 
Dissolved solids 

F*-enol 

' . i t r i t e & n i t r a t e n i t rogen-N 
A-ronia nI trogen-H 
• je ldaM ni t rogen-N 
Orthow^'osphates-P 
Total phosphorus-P 

Chlorides 

Total cad.-1un (Cd) 
Total chroplun (Cr) 
Total copper (Cu) 
Total nlci'.el (H i ) 
Total lead (Pb) 
Total zinc (Zn) 
Total I ron (Fe) 

W y a n d o t t e 

820224 (001) 

7-7-80 
7-8-80 

( 2 1 . 

mg/1 

14 
160 

7 
2.0 

0.007 

0.36 
0.23 
0.48 
0.04 
0.07 

" 

< 0.02 
< 0.05 
< 0.02 
< 0.05 
< 0.05 
< 0.05 

0.76 

- 1345 
- 1345 

JOO) 

kq/day 

300 
3,400 

200 
43 

0.2 

7.7 
4.9 

10. 
0.9 
Z 

~ 

16 

8Z0190 (002) 

7-7-80 
7-8-80 

- 1655 
- 1655 

(55,400) 

mg/1 

15 
200 

9 
2.4 

< 0.005 

0.32 
0.24 
0.52 
0.05 
0.09 

36. 

< 0.02 
< 0.05 
< 0.02 
< 0.05 
< 0.05 
< 0.05 

0.77 

kg/day 

830 
10,000 

500 
130 

— 

IB 
13 
29 

3 
5 

2,000 

43 

Flow rates used i n the 
To obta in l!50 m u l t i p l y M^/day by 
To obta in lbs/day m u l t i p l y kg/day by 2.205 

computation o f kg/day (obtained from company tota l izer /MOR). 
M^/day by 0.0002642 
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Pennwa l t Chemica l C o r p o r a t i o n - Wyando t te 

Table 1 (continued) 

Ou t f a l l s 

Survey Period From 
To 

^ 0 1 9 3 (0O3H« 820223 (005) 

Computed f low r a t e * (M3/day) 
e i nVday) 

Lowest f low rate (M3/day) 
Highest f low rate 

7-7-80 
7-8-80 

- 1445 
• 1445 

(23.200) 

.. 
-

asn. 
13 

390 

11 
2.4 

0.007 

0.47 
0.64 
1.1 
0.06 
0.17 

14B 
. . 
_. 

— 
< 0.02 
< 0.05 
< 0.02 
< 0.05 

0.009 
< 0.05 

0.78 

kq/dv 

300 
9,000 

260 
56 

0.2 

11 
15 
26 

1 
3.9 

3,430 

. . 
— 
— 
^̂  

— 
0.2 

18 
— 

7-7-80 
7-8-80 

4,340 
11,900 -

977 -

•»q/i. 

27 
16.000 

Int 
1.6 

< 0.005 

0.41 
0.18 
0.33 
0.02 
0.05 

7,500 
2,200 

1 
6,800 

14 

• • • . • « • * 
< 0.05 

* . 0 3 -̂  
< 0.05 
< 0.005 
< 0.05 

0.59 
< 0.001 

- 1555 
- 1555 

7-8-80 0 0023 
7-8-80 9 0022 

kg/day 

120 
69,000 

.. 
6.9 

" 

1.8 
0.78 
1.4 
0.09 
0.2 

33.000 
9.500 

4 
30,000 

61 

0.2 
— 
0.1 
— 
— 
. . 
2.6 
— 

Suspended so l ids 
Dissolved so l ids 

COD 
TOC 

Phenol 

N i t r i t e * n i t r a t e ni t rogen-N 
Ammonia nitrogen-N 
Kjeldahl ni t rogen-N 
Orthophosphates-P 
Total phosphorus-P 

Chlorides 
Su l fa te (SO4) 
Hagnesium (Hg) 
Sodium (Na) 
Calcium (Ca) 

Total cadmium (Cd) 
Total chromium (Cr) 
Total copper (Cu) 
Total n ickel (N i ) 
Total lead (Pb) 
Total zinc (Zn) 
Total i ron (Fe) 
Total mercury (Hg) 

* Flow rates used 1n the conputation o f kg/day (obtained from company total izer/MOR). 
I n t - Inter ference 

To obtain HGD mu l t i p l y M3/day by 0.0002642 
To obta in lbs/day mu l t i p l y kg/day by 2.205 
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Pennwa l t Chemica l C o r p o r a t i o n - Wyando t te 

Table 1 (cont inued) 

Out fa l l s 

. P e n n w a l t Chemica l C o r p o r a t i o n 

Table 1 (continued) 

Wyando t te 

Survey Period From 
To 

CocDuted flov rate* (HVday) 

Suspended solids 
Dissolved solids 

/CC 

Phenol 
Su l f ide (S) 

BJDj 

' J i t r i t e & n i t r a t e n i t rogen-N 
(^T-oiia n l t rogen-H 
iCjeldahl n i t rogen-N 
'?rth->;.hosphates-P 
Total rhosphorus-P 

Chlorides 

Total c a d r i i n (Cd) 
Total chronium (Cr) 
Total copper fCu) 
Total n icke l (HI) 
"Qtal lead (Pb) 
Total zinc (Zn) 
Total i ron (Fe) 

r,3 1242 
PCB 1254 
PCB 1260 

821088 (006) 

7-7-80 
7-8-80 

- 1415 
- 1415 

(32,500) 

mg/1_ 

8 
160 

37 
15. 

0.009 
< O.OI 

15. 

0.34 
0.46 
3.6 
9.01 
0.08 

21 

< 0.02 
< 0.05 
< 0.02 
< 0.05 
< 0.005 
< 0.05 
0.57 

^D 
< 0.1 
< 0.1 
< 0.1 

kg/day 

300 
5,200 

1.200 
490 

0.3 

490 

11 
15 

120 
0.3 
3 

680 

19 

— 

820412 ( Intake) 

7-7-80 - 1635 
7-8-80 - 1635 

ng/1^ 

6 
400 

9 
2.3 

< 0.005 

3.5 

30 
27 
64 
02 

0.08 

26. 

< 0.02 
< 0.05 
< 0.02 
< 0.05 
< 0.05 
< 0.05 

0.52 

ua/i 

< 0.2 
< 0.1 
< 0.1 

O u t f a l l 

Survey Period Fron 
To 

COD 
TOC 

Phenol 

N i t r i t e « n i t r a t e ni t rogen-N 
Anmonla nitrogen-N 
Kjeldahl ni t rogen-N 
Orthophosphates-P 
Total phosphorus-P 

Chlorides 
Sul fate (SO4) 

Total cadmium (Cd) 
Total chromium (Cr) 
Total copper (Cu) 
Total n icke l (NI) 
Total lead (Pb' 
Total l i ne (Zn 
Total i r on (Fe 

820409 (South Intake) 

7-7-80 - 1530 
7-8-80 - 1530 

55/1 

9 
2.2 

< 0.005 

0.30 
0.26 
0.56 
0.03 
0.06 

13.5 
16 

< 0.02 
< 0.05 
< 0.02 
< 0.05 
< 0.05 
< 0.05 

0.21 

Flow rates used i n the computation o f kg/day (obtained from company tota l izer /MOR). 
To obta in MOD m u l t i p l y M3/day by 0.0002642 
To obta in lbs/day mu l t i p l y kg/day by 2.205 
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Table 2 (cnnt inuod) 

Date Time 

820224 

r 
iOOl) 

2^55" 
7-8-80 
820190 (002) 

7-8-80 0900 
820193 (003) 
7- ; -80 2350 
7-8-80 0945 
820223 (005) 
7-7-80 2400 
7-8-80 1010 
821038 (006) 
7-T-80 i\iQ 
7-8-80 1000 
820412 (>«or th 
7-7-80 2 2 l i 
7-8-80 0845 

Ortho-
pliosph.Uos-P 

nx j / l " 

0.04 
0.04 

0.04 
0.05 

: ^ 

0.02 
0.03 

0.01 
0.02 

Intake) 
"0703 

. . - ^ . 0.03 
820409 (South Intake) 
r T ¥ o l"55o : ^ 
7-8-80 1115 

Total 
tjhn^phorus^ 

iiiij/T^ 

0.09 
0.10 

O . l l 
0 . 1 * 

0.19 
O.IJ' 

0.04 
0.07 

0.08 
0.10 

0.07 
0.09 

Chlorides 
ny/V 

12.0 
12.5 

i: 
\*9> 
149 

5,400 
8,500 

18.0 
21 

14.7 
13.1 

SuJXIde 
mg/l 

0.01 
0.01 

Susp. 
soj i d s_ 
u i j / l " 

11 
25 

16 
16 

13 
14 

6 
19 

13 
11 

16 
16 

Total 
d i s s , 
so l ids. 

''Kin 

210 
180 

380 
410 

12,000 
20,000 

140 
160 

130 
140 

Total 
cpdnM um 

mg/V" 

0.02 
0.02 

0.02 
0.02 

o.oib 
0.04 

0.02 
0.02 

0.02 
0.02 

Tot.il 
copjipr 

mg/l " 

0.02 
0.02 

0.02 
0.02 

0.02 
0.04 

0.02 
0.02 

0.02 
0.02 

Total 
cjiroiii i ura 

iti}/'\ 

0.05 
0.05 

0.05 
0.05 

0.05 
0.05 

0.05 
0.05 

0.05 
0.05 

Tota l 
n i c k e l 

n>g/"l 

0.05 
O.OS 

0.05 
0.05 

0.05 
0.05 

0.05 
O.OS 

0.05 
0.05 

Pennwa l t Chemica l C o r p o r a t i o n - W y a n d o t t e 

Table i 

Oate 

820224 
7-7-80 
7-8-80 
820190 
7-7-80' 
7-8-80 
820193 
7-7-iBfl' 
7-7-80 
7-8-80 
820223 
7-7-60 
7-8-80 
821088 
7-7-8b 
7-8-80 
8204)2 
Tw-ao 
7-8-80 
820409 
7 ^ 7 " ^ 
7-8-80 
7-8-80 

i Analyses of g 

Time 

(001) 
2255 
0825 

(002) 
2230 
0°00 

(0U3) 
T430 
2350 
0945 

(005) 
T 4 0 0 

1010 
iopil 

2120 
1000 

(North 
221S 
0845 

(South 
T 5 5 0 

0745 
1115 

Temp.' 
' T • 

23.5 
24.0 

33.5 
34.0 

— 
26.0 
26.5 

27.0 
30.0 

28.0 
29.0 

Intake) 
21.5 
22.0 

Intake) 
20.0 
20.5 
20.5 

rab samples. 

S.U.-

7.7 
7.7 

7.8 
8 .0 

— 
7.7 
8.0 

7.9 
8.0 

8.6 
8.7 

7.7 
7.7 

8.0 
7.6 
8.0 

Residual ' 
Chlor ine 

mg/1 

U 
U 

T 
o . » 
1 . 0 S 

i . iT 
o.9a> 

u 
u 

u 
u 

•• 
-• 
T 
T 
T 

O&G 
I.R. 
SgTT 

. . 

— 

< 1 
< 1 

< 1 

.-
< 1 

O&G 
Grav. 
n /̂1 

< 2 
< 2 

— 
< 2 
< 2 

< 2 
< 2 

14 
2 

« 2 
2 

< 2 
— 

< 2 

COD 
SgTi 

8 
10 

7 
18 

— 
11 
13 

I n t . 
I n t . 

45 
32 

10 
11 

11 

— 
10 

TOC 
iSgZl 

2.3 
3.0 

2.2 
2.7 

— 
2.4 
2.6 

1.4 
1.9 

1 1 . 
6.6 

2 .3 
2.8 

2.3 

— 
2.6 

Phenol 
mg/l 

— 

— 
— 
.-

— 

< 0.005 
0.021 

— 
— 

— 
— 
— 

BOQs. 
mg/T 

— 
— 

— 

— 
— 
— 

— 
— 

13. 
8.8 

3.3 
4.8 

" 
--
" 

N i t r i t e & 
n i t r a t e 

n i t rogen 
mg/I 

0.36 
0.35 

0.43 
0.33 

— 
0.46 
0.45 

0.32 
0.34 

0.35 
0.38 

0.30 • 
0.29 

— 
— 
--

Anmonla 
n i t rogen 

mg/T -

0.20 
0.26 

0.22 
0.30 

— 
o.6r 
0.6» 

0.15 
0.24 

0.38 
0.55 

0.25 
0.33 

— 
— 
" 

Kje ldahl 
n i t r ogen 

mg/ l 

0.44 
0.58 

0.51 
0.71 

— 
1.0 
1.1 

0.44 
0.92 

1.4 
1.5 

0.49 
0.63 

" 
— 
— 

I - Values determined In the f i e l d at time o f sampling. 
U - Undetected 
T - Trace amount present - actual concentrat ion less than 0.2 which i s the q u a n t i f i a b l e amount. 
I n t . - In ter ference 
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T jb le 2 (continued) 

Date Time 

820190 (002) 
r-r-80 2230 
7-8-80 0<100 
820193 (003) 
7-7-80 2350 
7-8-80 0945 
820223 (005) 
7-7-80 2400 
7-8-80 1010 
821088 (006) 
7-7-8(5 2l!o 
7-8-80 1000 
820412 (North 
7-7-80 2215 
7-8-80 0845 

820190 (002) 
7-7-80 2230 
7-8-80 0900 
820193 (003) 
7-7-80 23S0 
7-8-80 0945 
820223 (005) 
7:7-80 246ff 
7-8-80 1010 
821088 (006) 
7-a-aa looa 
7-8-80 1405 

Total 
lead 
inq/T 

< 0.05 
< 0.05 

0.01 
0.014 

< 0.005 
< 0.005 

< 0.005 
< 0.005 
Intake) 
< 0.05 
< 0.05 

Total 
zinc 
i i iq/r 

< 0.05 
< 0.05 

s O.OS 
< O.OS 

< 0.05 
< 0.05 

- 0.05 
< 0.05 

0.10 
< 0.05 

Persistant Chlor 

Total 
I ron 

~<iiq/r 

0.65 
0.91 

0.70 
0.S4 

0.35 
1.0 

0.50 
0.76 

0.54 
0.34 

inated 
Hydrocarbons 

ug/1 

U 
U 

U 
U 

u 
u 

— 
— 

Total 
n iL 'm i r y 
-|«)/1 

. . 

... 

. . 

. . 

_« 
. , 

«» 
_. 

" 

1.2. Oi 

A-1242 
PCB 
ug/1 

— 

< 0.1 
< 0.1 

< 0.1 
< 0.1 

.._ 
• _ 

" 

A-1254 
PCD 

"uq/T' 

— 
.-

< 0.1 
< O.I 

< 0.1 
< 0.1 

— 
" 

Chlor inated 
Propane 

ug/1 

33? 
33 

13 
10 

$ 

. . 
— 

Chi 

A-12bQ 
PCO 
u<j/r-

— 
. . 

< 0.1 
< 0.1 

< 0.1 
< O.I 

• « 
• . 

— 

oroform 
ug/1 • 

i 
3 

i 
4 
5 

1 

4 
,8 

— 

HCB OCP 
ugTT u(j/T 

«: 0.1 < 0.1 
< 0.1 < O.l 

< 0.1 < 0.1 
< 0.1 < O.J 

< 0.1 < 0.1 
< 0.1 < 0.1 

--
--

" 

A l i p h a t i c 
amines 

ug/1 

< 

< 

< 100 
< 100 

IICBO 
u<j/r 

< 0.1 
< 0.1 

< 0.1 
< O.I 

< 0.1 
< 0.1 

._ 
• _ 

. . 
" 

HCP 
ug/T 

0.1 
0.1 

0.1 
0 1 

0.1 
0 1 

DCO 
wi'/T 

< 0.1 
< 0.1 

< 0.1 < 
^ 0.1 

< 0.1 
< 0.1 

._ 

. . 
" 

other 

PCP 
uqT* 

T» 
T 

0.1 

r 
T 
T 

. . 

. . 

... 
— 

2 . 4 . 6 , -
TCP 
uy/1 

r» 
< 0.1 

< 0.1 
< O.J 

o.f 
04 
. . 
__ 

_. 
" 

other CI • 
CI-Phenols 

ug/1 

u 
u 
(J 
u 
u 
u 

Br- VHC 
ug/1 

u 
u 
u 
u 

u 
u 

T - Trace amount present-actual concentrat ion less than 0.2 which i s the q u a n t i f i a b l e amount. 
HCB - Hexachlorotenzene HCBO - Hexachlorobutadiene TCP - Tr ichlorophenol 
HCP - Hexachlorocyclopentadine DCB- Dichlorobenzidene PCB - Po lych lor inated biphenyls 
DCP - Oichlorophenol PCP- Pentachlorophenol 

Pennwa l t Chemica l C o r p o r a t i o n - W y a n d o t t e 

Table 3 Conparlson of survey t 

Parameter (Uni t ) 

820409 ( In take) 
Suspended so l ids (mg/1) 
Chlorides (mg/l) 
COO (mg/1) 
Total i r on (mg/l) 
BOD5 (mo/1) 
820224 fool) 
Flow (Hi/day) 
Suspended sol ids (mg/1) 
Amnonia ni t rogen (mg/1) 
Chlorides (mg/l) 
COD (mg/1) 
pH (S.U.) 
Residual ch lor ine (rog/1) 
Temperature (*C) 
820190 (002) 
Flow (MJ/day) 
Total suspended so l ids (kg/day) 
Amnonia n i t rogen (mg/1) 
Chlorides (mg/1) 
COD (mg/ l ) 
ToU l lead (kg/day) 
Residual chlor ine (mg/1) 
Temperature ( ' 0 
pH (S.U.) 

•esults wi th the f a c i l i t y ' s NPDES Permit and Monthly Operating 

NPDES Permit Final 
L im i ta t ions 

Daily 
Average 

— 

. . 

— 

not <6.5 
. . 
._ 

— 
844 

1.4 
— 

0.6 
1.0 

not <6.5 

Daily 
Maximum 

— 
— 

. . 

— 
— 

nor >9.5 
. . 
. . 

— 
1,687 

2.3 
— 

1.25 
1.5 

nor >9.5 

J l 
Monthly 
Average 

70 
18 
24 
2.31 
3 

24,000 
30 
0.10 

17 
12 

min. 7.7 
0.0 

18 

56,400 
1.833 

0.12 
30 
22 
0.36 
0.13 

34 
--

l y .Monthly Operating Report 
Monthly 
Maximum 

115 
24 
49 

2.78 
4 

27.000 
68 
0.25 

19 
17 

8 . 1 . 
0.0 

30 

62.100 
9,543 

0.75 
52 
71 
0.467 
0.82 

37 
10.6 

min. 6.6 

22 

55 
9. 

High 
Low 

7-7-80 

60 
— 

32 
— 
— 

000 
— 
0.25 

18 
— 
7.8 

. . 

300 
543 

. -
— 

71 
— 
0.30 

33 
10.2 

7.0 

7-8-80 

52 
16 

— 
1 

22,000 
13 
— 
— 

17 
— 
0.0 

15 

56,400 
507 

— 
31 
— 
— 
0.00 

33 
High 9.6 
LOW 7.4 

Report. 

Survey Resu l t s ' 

(16 , 16) 
13.5 
9 ( 1 1 . 10) 
0.21 

21,500 
14 ( 1 1 , 25) 
0.23 ( 0 . 2 0 , 0.26) 

[ 12 .0 . 12.5) 
7 ( 8 . 10) 

( 7 . 7 . 7.7) 
(U, U) 
( 23 .5 , 24.0) 

55,400 
830 

0.24 ( 0 . 2 2 . 0.30) 
36. ( 4 0 . . 37) 
9 ( 7 . 18) 

(T . 0.3) 
( 3 3 . 5 , 34.0) 
( 7 . 8 . 8.0) 

1 - Survey resu l ts are for the composite sample. Grab sanple ranges a r t shoi*i in parentheses ( 
T - Trace 
U - Undetected 

To obta in MGD mu l t i p l y H3/day by 0.0002642 
To obta in lbs/day mu l t i p l y kg/day by 2.205 



( 
Table 3 Coiiitiaii'..oii o i 

I'i'iiriwci I t C h i i i i i c i i l l"i 'ri ' i '_r^.t lj i i '_j-_'' ' jfanp' 

ivey resul ts wi th tho f a c i l i t y ' s NPDLS I'ci i i i i t ano ..unthly Operating Report ( r o o t I n u f d ) , 

Parameter (Un i t ) 

820193 (003) 
TT5W"TM"T/day) 
Total susp. so l ids (kg/day) 
Anmonla n i t i oyen (mg/ l ) 
Total copper (mg/1) 
Total lead kg/day) 
Total i ron (mg/ l ) 
Residual ch lo r ine (nq/1) 
Chlorides (mg;1) 
Temperature CC) 
pH (S.U.) 

820223 (005) 
Flow (H-J/day) 
Total susp. so l ids (mg/1) 
Total susp. so l ids (kg/day) 
COO (kg/day) 
Amnonia n i t rogen (mg/1) 
Chlorides (mg/1) 
Total lead (mg/ l ) 
T o u l lead (kg/day) 
Temperature C O 
Residual ch lo r ine (mg/1) 
pH (S.U.) 

NPDLS Pe?iiilt F inal 
LImi 

Dai ly 
Average 

. . 
384 

3 
. . 
0.45 

1.0 

— 
not <6.5 

„ 
35 

212 

— 
1.0 

— 
0.1 
0.6 

— 
1.0 

not <6.5 

tcit ions 

*o;nry 
Ma^iiiiuni 

. . 
768 

5 
1.0 
0.9 
1.6 
1.5 

nor >9.5 

. . 
70 

425 
821 

1.5 

0.2 
1.2 

1.5 
nor >9.5 

Ju 
MonthTy 
Average 

23.700 
483 

0.08 
0.016 
0.34 
1.733 
0.18 

146 
27 

--

6,800 
30 

200. 
59 
0.36 

6,836 
0.008 
0.050 

27 
0.00 
— 

ly Monthly Operating Report 
Monthly 
Maximum 

25.000 
877 

0.88 
0.035 
0.476 
2.060 
0.85 

167 
32 
10.0 

min. 6.4 

7.600 
358 

2,434 
221 

1.38 
9.372 

0.010 
0.054 

31 
0.05 

12.4 
min. 2.7 

7-7-80 

23.000 
415 

— 
0.011 

— 
.-
0.14 

--
26 

High 8.7 
Low 7.9 

6,100 
7 

42 
130 

— 
— 
— 
— 

20 
0.00 

High 8.8 
Low 7.8 

7-8-80 

23,000 
399 

0.83 

— 
— 
— 
0.70 

149 
26 

High 8.5 
Low 7.1 

6.100 
10 
60 

— 
0.62 

7,480 

— 
— 

27 
0.00 

High 8.6 
Low 7.5 

Survey Resu l t s ' , 

(23.200) 
300 

0.64 ( 0 . 6 1 , 0.68) 
< 0.02 (<0 .02 , <0.02) 

0.2 
0.78 ( 0 . 7 0 , 0.84) 

( 1 . 0 5 , 1.10, 0.90) 
148 (140, 149) 

( 2 6 . 0 , 26.5) 
( 7 . 7 , 8 .0) L 

4,340 
27 ( 6 . 19) 

120 
I n t . 
0.18 ( 0 . 1 5 , 0.24) 

7,500 (5 ,400 , 8,500) 
< 0.005 (<0.005, <0.005) 

— 
( 2 7 . 0 , 30.0) 
(U , U) 
( 7 . 9 , 8.0) 

1 - Survey resu l t s are for the composite sample. 
In t - Inter ference 
U - Undetected 

To obta in MGD mu l t i p l y M^/day by 0.0002642 
To obta in lbs/day mu l t i p l y kg/day by 2.205 

Grab sample ranges are shown in parentheses ( ) . 

Table 3 Comparison o f survey 

Parameter (Un i t ) 

821088 (006) 
Flow (M3/day) 
BODc (kg/day) 

coo'("g/i) 
Total susp. s o l . - n e t (kg/day) 
Chlorides-net (kg/day) 
Ammonia n i t rogen (mg/ l ) 
Amnonia n i t rogen (kg/day) 
Phenol (mg/1) 
Phenol (kg/day) 
Sul f ide (mg/l) 
Total zinc (mg/ l ) 
Tenperature (*C) 
Residual ch lo r ine (mg/1) 
pH (S.U.) 

Total Combined Ou t fa l l s 
Chlorides (kg/day) 

resu l ts w i th the f a c i l i t y ' s NPOES Permit and Monthly Operating Report , (cont inued) 

NPDES Permit Final 
L imi ta t ions 

Dai ly 
Average 

— 
173 

-. 
173 
— 

1.5 

— 
— 
— 
— 
— 
— 
— 

not <6. 

— 

Dal ly 
Maximin 

— 
259 

. . 
259 

4.000 
3.0 

114 
0.2 
4.5 

1.0 

0.5 
5 nor >9.5 

227.000 

July Monthly Operating Report 
Monthly 
Average 

26,000 
146 

13 
1,778 

260. 
0.42 

12.6 
0.02 
0.508 
0.0 
0.015 

26 
0.01 

--

44.800 

Monthly 
Maximum 

33,000 
606 

36 
2,270. 

722 
1.80 

58.47 
0.02 
0.671 
0.0 
0.020 

28 
0.10 
9.5 

win . 7.2 

63,900 

7-7-80 

33.000 

— 
— 

— 
0.30 
9.75 

— 
— 
— 
— 

26 
0.00 

High 8.6 
Low 7.7 

— 

7-8-80 

32,000 
95 
16 

1.650 
223 

— 
— 
0.02 
0.649 
— 
— 
— 
— 

High 8.2 
Low 7.6 

49.100 

32 

38 

Survey Resu l t s ' 

.500 
490 

37 (45 . 32) 

160 
0.46 ( 0 . 3 8 , 0.55) 

15 
0.009 (<0.005, 0.021) 
0 .3 

< 0.01 
< 0.05 

( 2 8 . 0 , 29.0) 
(U , U) 
( 8 . 6 , 8.7) 

.000 

1 - Survey resu l ts are fo r the composite sample. 
U - Undetected 

To obtain MGO mu l t i p l y HV iay by 0.0002642 
To obta in lbs/day mu l t i p l y kg/day by 2.205 

Grab sample ranges are shown in parentheses ( ) . 
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Table 4 Corparison of the laboratory analytical results obtained by Pennwalt 
Chenical Corporation - Wyandotte and the Environmental Protection 
Bureau from the sp l i t composite sanples. 

Out fa l l s 

Sjsperded so l ids 
- T o n i a n i t rogen 
C:D 
Cnlorides 
Lead (Pb) 

" i t f a l l s 

1 

Suspended so l ids 

f.-ponla ni t rogen-N 
COD 
Cnlorldes 
Cccper 
Lead 
Iron 

S.scerded so l ids 

A,—onia ni t rogen-N 
- D S 
ceo 
CMori-Jes 
S j l f i ' i e 

••r.ol 
nc 

_ ,'on 

820224 (001) 

Pennwalt 
mg/l • 

16.0 
0 
1.0 

E.P.B. 
mg/1 • 

14 
0.23 
7 

820193 (003) 

Pennwalt 
mg/T • 

17.5 

E.P.B. 
mg/l • 

13 

0 0.64 

149.5 148 
0.006903 <0.02 
0.00456 0.009 
0.77 0.78 

821088 (006) 

Pennwalt 
mg/1 

3.5 

0.7 
16.2 
36.0 
25.2 
0 

< 0.020 
0.021 

E.P.B. 
mg/l • 

8 

0.46 
15 
37 
21 

< 0.01 
0.009 

« 0.05 

820190 (002) 

Pennwalt E.P.B. 
mg/l mg/l " 

14.7 15 
0 0.24 
7.0 9 

39.5 36 
0.00309 < 0.05 

820223 (005) 

Pennwalt E.P.B. 
mg/l mg/l 

17.5 27 

0 0.18 
5.2 Inter ference 

7.117.4 7,500 

0.0124 < 0.005 

820412 ( In take) 

Pennwalt E.P.B. 
mg/1 mg/1 

8.7 6 

3.6 3.5 
10.9 9 
48.1 26 

0.37 0.52 

Pennwalt Chemical Corporation - Wyandotte 

Table 5 Comparison of the previous survey results with the results obtained in 
this survey. 

Outfalls 
Survey Date From 

To 

Flow Rate (H3/day) 

Suspended solids 
Dissolved solids 

COD 

Phenol 

Ni t r i te & nitrate nitrogen-N 
Anmonla nitrogen-N 
Total phosphorus-P 

Chlorides 

Total lead (Pb) 
Total zinc (Zn) 
Total iron (Fe) 

820224 (001) 
11-6-78 7-7-80 
11-7-78 7-8-80 

19.000 

!!sa 
25 

170 

26 

< 0.01 

0.35 
0.39 
0.22 

— 

1.3 

21,500 

mg/ l 

14 
160 

7 

0.007 

0.36 
0.23 
0.07 

-

0.76 

820190 (002) 
11-6-78 7-7-80 
11-7-78 7-8-80 

42,500 

mg/l 

14 
200 

9 

0.03 

0.32 
0.32 
0.07 

30 

•c 0.005 
0.048 
0.72 

55,400 

ng/1 

15 
200 

9 

< 0.005 

0.32 
0.24 
0.09 

36 

< 0.05 
< 0.05 

0.77 
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Pennwa l t Chemica l C o r p o r a t i o n - Wyando t te 

T jb le 5 (continued) 

Outfalls 
Sur/ey Date From 

To 

Flow Rate (M3/day) 

Sj!;Dended so l i ds 
Dissolved so l ids 

>o1 

Ni t r i te * ni trate nitrogen-N 
i^TOnia ni trogen-H 
T.:ta1 phosphorus-P 

Chlorides 

Total chromium (Cr) 
Tctal copper (Cu) 
Total n ickel (Hi) 
T o t i l lead (Pb) 
Total zinc (Zn) 
Total I ron (Fe) 

820193 (003) 
11-6-78 7-7-80 
11-7-78 7-8-80 

22.400 

•nq/1 

19 
390 

14 

< 0.01 

0.38 
2.9 
0.16 

136 

0.020 

0.009 

1.2 

23,200 

«q/ ' 

13 
390 

11 

0.007 

0.47 
0.64 
0.17 

148 

< 0.02 

0.009 

0.78 

820223 (005) 
11-6-78 7-7-80 
11-7-78 7-8-80 

4,700 

mq/' 

4,340 

• N / ' 

32 27 
64,000 16.000 

20 Inter ference 

< 0.01 

0.71 
0.65 
0.22 

32,000 

0.006 
0.003 

< 0.005 
< 0.005 

0.017 

< 0.005 

0.41 
0.18 
0.05 

7,500 

< 0.05 
0.03 

< 0.005 
< 0.05 

0.59 

Pennwa l t Chemica l C o r p o r a t i o n - Wyando t t e 

Table 5 (Continued) 

Ou t fa l l s 
Survey Date From 

To 

Flow Rate (M3/day) 

Suspended so l i d ' . 
Dissolved so l ids 

COD 

Phenol 
Su l f ide (S) 

BOD5 

N i t r i t e & n i t r a t e ni t rogen-N 
Annonla nitrogen-N 
Total phosphorus-P 

Chlorides 

Total lead (Pb) 
Total zinc (Zn) 
Total iron (Fe) 

821088 (006) 
11-6-78 7-7-80 
11-7-78 7-8-80 

29,000 

mq/1 

15 
570 

47 

0.15 
0.05 

33 

0.33 
0.65 
0.10 

28 

< 0.005 
0.040 
9.2 

32,500 

"q /1 

8 
160 

37 

0.009 
< 0.01 

15 

0.34 
0.46 
0.08 

21 

< 0.005 
< 0.05 

0.57 

820412 
11-6-78 
11-7-78 

— 

mq/1 

12 
160 

10 

— 

4.3 

0.28 
0.39 
0.07 

22 

0.009 
0.31 

(Intake) 
7-7-80 
7-8-80 

— 

mq/1 

6 
400 

9 

3.5 

0.30 
0.27 
0.08 

26 

< 0.05 
0.52 
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Figure 2 Pennwalt Corporation - East Plant Location Map 
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U. S. ENVIRONMENTAL PROTECTION AGENCY „ _ .̂  _. 7/18/1980 
OFFICE OF PESTICIDES AND TOXIC SOBSTANCES 

CHEniCAL INFORMATION DIVISION 

PENNWALT. ..CORPORATION (001283Z.) 
4655 BIDDLE AVENUE 
MXANDOTTE . . MI 48192 

75-04-7 Ethanamine 
nANUFACTURER 

75-31-0 „ 2-Propanaraine 
MANUFACTURER 

7 5^7 5-i2_ Me thane sul ionic: acid 
MANUFACTURER 
1977 PRODUCTION OF 1 MILLION TO TEN MILLION POUNDS 

80-46-6 Phenol, 4-(1,l-dimethylpropyl)-
MANUFACTURER 

95-30-7 Carbamodithioic acid, diethyl-, 2-benzothia2olyl ester 
MANUFACTURER 

96-80-0 Ethanol, 2-[bis(1-methylethyl)araino1-
MANUFACTURER 

97-77-8 Thioperoxydicarbonic diamide, tetraethyl-
MANUFACTURER 

100-37-8 Ethanol, 2-(diethylamino)-
MANUFACTURER 

10 2-.6_9::i2 J-Propanaraine , N,K-dxpropyl-
MANUFACTURER 



U. S. ENVIRONMENTAL PROTECTION AGENCY 
OFFICE OF PESTICIDES AND TOXIC SUBSTANCES 

CHEMICAL INFORMATION DIVISION 

7/18/1980 

PEilNWAlT^ C.QSP.ORAXX0K. (001283Z) 

102-79-4 Ethanol, 2,2'-(butylimino)bis-
MANUFACTURER 

102-81-8 Ethanol, 2-(dibutylaraino)-
MANUFACTURER 

10 2-82-9 1-Eutanamine, N.N-dibutyl-
MANUFACTURER 

102-86-3.. 1-Hexanamine, H,N-dihexyl-
MANUFACTURER 

J_0i::J3^^S___Ihiourea,. N,N'rdiethyl-
MANUFACTURER 

105-59-9 Ethanol, 2.2'-Cmethylimino)bis-
MANUFACTURER 

107-^10-8 1-Propanamine 
MANUFACTURER 

108-01-0 Jthanol, 2-( dime thy! amino).-
MANUFACTURER 

108-0 9-8 2-Pentanamine, 4-methyl-
MANUFACTURER 

108-T6-7 2-Pxopanol, l-Cdimethylamino)-
MANUFACTURER 

• -V*!--.- --» ' 



U. S. ENVIRONMENTAL PROTECTION AGENCY _. ^ .. _7/18/1980 
OFFICE OF PESTICIDES AND TOXIC SUBSTANCES 

CHEMICAL INFORMATION DIVISION . 

PENNWALT .CORPORATION (001283Z) 

.^108-18-9. 2-Propanainine, H-C 1-methylethyl)-
MANUFACTURER 

109-46-6 Thiourea, N.N'-dibutyl-
MANUFACTURER 

109-56-8 Ethanol, 2-1 ( l-methylethyDamino 1-
MANUFACTURER 

109-73-9 1-Butanamine 
MANUFACTURER 

J 0 9.-83tLl. Ethanol, 2- (methylaminp) • 
MANUFACTURER 

109-89-7 Ethanamine, N-ethyl-
MANUFACTURER 

.110-58-7 _ 1-Pentanamine 
MANUFACTURER 

110-73-6 Ethanol, 2-Cethylamino)-
MANUFACTURER 

110-77-0 Ethanol, 2-(ethylthio)• 
MANUFACTURER 

111-26-2 1-Hexanaroine 
MANUFACTURER 



U. S. ENVIRONMENTAL PROTECTION AGENCY .̂  7/18/1980 
OFFICE OF PESTICIDES AND TOXIC SUBSTANCES 

. ^ CHEMICAL INFORMATION DIVISION 

PENNWALT CORPORATION (00 1283Z). 

• 115-92-.2 1-Butanaraine , N-butyl-
MANUFACTURER 

120-95-6 Phenol, 2,4-bis(_1, 1.-dimethyIpropyl).-
MANUFACTURER 

121-44-8.^ Ethanamine, N.H-diethyl-
MANUFACTURER 

121-93-7 Ethanol, 2,2'-IM-methylethyl)iminoIbis-
MANUFACTURER 

123-82-0 2-Heptanamine 
MANUFACTURER 

.124-63-0, Methanesulfonyl chloride 
MANUFACTURER 

128-04-1 Carbamodithioic acid, dimethyl-, sodium salt 
MANUFACTURER 

. . . 1977 PRODUCTION OF 1 MILLION TO TEN MILLION POUNDS_ 

136-23-2 Zinc, bis C dibutylcarbamodithioato-S,S')-, (T-4)-
MANUFACTURER ' 

,137-26-8 Thioperoxydicarbonic diamide, tetramethyl-
MANUFACTURER 

137-30-4 Zinc, bis(dimethylcarbamodithioato-S,S')-, (T-4)-
MANUFACTURER 



U. S. ENVIRONMENTAL PROTECTION AGENCY • _ 7/18/1980 
OFFICE OF PESTICIDES AND TOXIC SUBSTANCES 

CHEMICAL INFORMATION DIVISION 

^ENHUALT CORPORATION (001283Z) 

139-87-7 Ethanol, 2,2 '-Cethylimino)bis 
MANUFACTURER 

140-82-9 Ethanol, 2-12-(diethylaminolethoxy1-
MANUFACTURER 

142-84-7 1-Propanamine, N-propyl-
MANUFACTURER 

143-16-8 1-Hexanamine. N-hexyl-
MANUFACTURER 

148̂ 18̂ -̂ 5 Carbamodithioic acid, diethyl-, sodium salt 
MANUFACTURER 

513-49-5 2-Butanamine, (SI-
MANUFACTURER 

621-77-2 l-Pentanamine, N,N-dipentyl-
MANUFACTURER 

1310-73-2 Sodium hydroxide 
MANUFACTURER 
1977 PRODUCTION OF 100 MILLION TO .500 MILLION POUNDS 

1333-74-0 Hydrogen 
MANUFACTURER 
1977 PRODUCTION OF 100 MILLION TO 500 MILLION POUNDS 

1561-75-7 Disulfide, dihexadecyl 
MANUFACTURER 



U. S. ENVIRONMENTAL PROTECTION AGENCY . 7/18/1980. 
OFFICE OF PESTICIDES AND TOXIC SUBSTANCES 

CHEMICAL INFORMATION DIVISION 

PENNUALT CORPORATION .. (00_1283Z) 

1704-62-7 Ethanol, 2-12-(dimethylamino)ethoxy1-
MANUFACTURER 

2386-60-9 l-Butanesulfonyl chloride 
MANUFACTURER 
1977 PRODUCTION OF 0 TO 1000 POUNDS 

3710-84-7 Ethanamine, N-ethyl-N-hydroxy-
MANUFACTURER 

6088-51-3 _ 2-Naphthalenol, 6,6'-dithiobis-
MANUFACTURER 

,6735-35-9 Ethanol, 2,2'-(propylimino)bis- „ 
MANUFACTURER 
1977 PRODUCTION OF 0 TO 1000 POUNDS 

7440-50-8 . Copper 
MANUFACTURER 
1977 PRODUCTION OF 1 0 , 000 TO .1 00 , 000 POUNDS 

7647-01-0 . Hydrochloric acid 
MANUFACTURER 
1977 PRODUCTION OF FIFTY MILLION TO 100 MILLION POUNDS 

7782-50-5 Chlorine . 
MANUFACTURER 
1977 PRODUCTION OF 100 MILLION TO 500 MILLION POUNDS 

7783-06-4 Hydrogen sulfide 
MANUFACTURER 

10043-52-4 Calcium chloride 
MANUFACTURER 
1977 PRODUCTION OF 100,000 TO 1,000,000 POUNDS 



U. S. ENVIRONMENTAL PROTECTION AGENCY . ... ,7/18/1980 
OFFICE OF PESTICIDES AND TOXIC SUBSTANCES 

CHEMICAL INFORMATION DIVISION 

.JPEJfNUALT_CORP.P.RATIOM _ (001283Z) 

12125-02-9 Ammonium chloride 
MANUFACTURER 
1977 PRODUCTION OF TEN MILLION TO FIFTY MILLION POUNDS 

13360-^3-9 1-Butanamine, N-ethyl-
MANUFACTURER 

13472-30-5. Silicic acid, tetzasodium salt 
MANUFACTURER 
1977 PRODUCTION OF TEN MILLION TO FIFTY MILLION POUNDS 

16369-21-4 Ethanol. 2-(propylamine)-
MANUFACTURER 

16721t80rL5 Sodium sulfide 
MANUFACTURER 
1977 PRODUCTION OF 0 TO 1000 POUNDS 

21035-44-9 2-Butanamine, N-ethyl-
MAHUFACTURER 
1977 PRODUCTION OF 0 TO 1000 POUNDS 

33373-80-7 Oxazolidine. 2-(trichloromethyl)-
MANUFACTURER 
PRODUCTION OF 1000 TO 10,000 POUNDS 

57883-06j;j» 2-Butanamine, 1-methoxy-, (R)-
MANUFACTURER 
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December 30, 1980 

Mr. Robert J, Courchalne 
Chief, Water Quality Division 
Departtnent of Natural Resources 
Stevens T. Mason Bldg. 
Box 30028 
Lansing, MI 48909 

Dear Mr. Courchaine: 

Listed below by process are the products which remain to be sampled and 
analyzed as part of Pennwalt's Waste Characterization study. 

Process Product 

21 Propylamines 
Butylamlnes 

26 Diethylthiourea 
EthyIbutylthiourea 

28 Sodium Hydrosulfide 

31 Hexylamines 

35 Hexylamines 

38 Endothall 

46 Methane Sulfonyl Chloride 
Methane Sulfonic Acid 

47 Dimechyl2mino-2-propanol 
Isopropylavin.-. iChanots 

I' •-3 



Mr. Robert J. Courchaine 
Chief, Water Quality Division 
Department of Natural Resources 

Process 

Pilot Plant 

Building 26 

Product 

Hexadecyldisulfide 
Dlethylhydroxylamlne 

Sodium Methane Sulfonate 
Alkylamines. and Amylphenol 

The following washout has been completed; 

Process Product 

45 Triethylamlne 
Triethylamlne Oxide 
Dlethylhydroxylamlne 
Phosphorous - Total 

Sincerely, 

PENNWALT CORPORATION 

lodes 
l a n a g e r . T e c h n i c a l Depa r tmen t 

cc: Paul Zugger 
David Batchelor 
Roy Schrameck 

?.: b Iw 
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December 30, 1980 

Mr. Robert J. Courchaine 
Chief, Varer Quality Division 
Deparfnent of Natural Reso'jrces 
Stevens T. Mason Bldg. 
Fox 3002S 
Lr^nsing, .MI 48909 

Dear Mr. Courchaine: 

Listed below by process are the products which remain to be sampled and 
analyzed as part of ."̂ ennwalt's Waste Characterization study. 

Process Product 

21 Propylamines 
Butylariines 

26 Diethylthiourea 

Ethylbutylthiourea 

28 Sodium Hydrosulfide 

31 Hexylamines 

35 Hexyl^T^incs 

38 Fridoth.al l 

•'*6 Methane S i l f u n y l C l i u r i d ^ 
Meth' .ne Sii^f-^ric Acid 

'-,1 Di;ne:h;.]i.-.i-;.: - 2 - pr^ipf n o l 



Mr. Robert J. Courchaine 
Chief, Water Quality Division 
Departi.icnt of Natural Resources 

Process 

Pilot Plant 

Building 26 

Product 

Hexadecyldisulfide 
DiethyIhydroxylamine 

Sodium Methane Sulfonate 
Alkylamines and .Any! phenol 

rhe following washi.iut has been completed; 

Froc'.̂ -ss Product 

45 Triethylamlne 
Triethylamlne Oxide 
Dlethylhydroxylamlne 
Phosphorous - Total 

Sincerely, 

PEN.NVALT CORPORATION 

-iilhodes 
I ' a n a g e r , T e c h n i c a l Depar tmen t 

Pau l ."'lygcr 
D^vid R a t c h e l o r 
Rov ^c!!r. ' r-eck 



SXAfE OF HICHICVN 

DSPART;;EMT OF :^\TURAL p.fjOURcr.s 

WATER RtSOUROtS COMMISSION PT£. MOUILL^^ 
^a 

IN THE MATTER OF ABATEMENT OF 
WATER POLLUTION": Penawalt Corp. 
V/yandotte, Michigan 

NPDES PERiMlT NO. MI 0002381 
FINAL ORDER NO. 

FIN.\L ORDER OF ABATEMI^:NT 

At a session of the Water Resources Commission on 
1980, at , Michigsn, upoi- presentation by 

staff of the Water Quality Division, and based upon rhe oiricial files 
of the Waier Resources Coramisc ior.: 

IT IS TIIS EXPRESS FINDING OF FACT of the \;ater Re-.ources Corrjnission 
and t'ne Michigan Department of HaLural Resources, that Pennwalt 
Corporation was issued National Pollutant Discharge Elirainatiori 
Systera (NPuEtO Permit Nc. MI 0002381 on June 20, 19/5, far its 
Wya.iiotte facility in Wyandotte, Michigan. Said Permit was revised 
March 3, 1976, and again May 21, 1976. 

IT IS FL-RTKER THE EXPRESS FINDING OF FACT of the Water Resources Commission 
and the "iciilgan Depart.rient of I'atural Resources, the Fede;-al Clean 
Water Act of 1977 (P.L. 95-217), which aniendcd the Federal Water 
Pollution Control Act amendments of 1972 (P.L. 92-500), and the 
Michigan Wcter I^osour -.r, Ccnrsission Act (A-tt 2/(5, P.A. 1929 os 
amended), require that by fiif^i^ter than July 1, 1977, all discharges 
to the surfaces vaters of the State of Michigan have waste treatir.ent 
facilities installed and operating, v,-hich conform with Dcst Practicable 
Control Technology Currently .'Available CB.P.C.T.C.A. ) as defined 
by the United States Environmental Protection Agency (I'.S. EPA) 
and any more stringent limitations necessary to ucet the water 
quality standards of the State of Michigan. 

TT IS FLiRTHER TME E>:i i<f'.SS FT vHNG OF FACT of the water Resources Ccmni?-ion 
and the t'ichig.3n DepartTient of Nt-ti-ral r<esourc?s, t'lat .VPDES Pcrnit 
No. MI 0002331 cont.iiiiod final effluent limitations ano a schedule 
of coiupliance tc achieve those limitations by July 1, 1977. 

ir IS FUl'.THER TtlE EXPRESS FINDING OF F.ACT of the Watpr Resources Co.-nmission 
and the Michigan Dopartiiient of Natural I'lesources, that although 
Pennwalt Corporation complied with portions of the schedule of 
compliance, the cotr.pany violated the terms und condition? of 'JPUE3 
Permit No. MI 0002381 by its continued Inability to a'-.hi;:ve effluent 
limitations specified within the permit. 



IT IS FlTRTllER TiIE EXPRESS FINDING OF FACT of the Water Resources Commission 
and Michigan Dcpartiient of Natural Resources, that as a result 
of tliese continuing violations, a Final Order of Abatement, Final 
Order No. 1931 was entered in October 1977. Under provisions of 
the Final Older, Pennwalt Corporation inunediatoly paid as liquidated 
damages the sum of one hundred fifty thousand dollars ($150,000.00) 
to the general fund of the State of Mich.igan. Additionally, the 
Final Order modified the schedule of compliance contained in NPDES 
Permit No. MI 0002381, allowing an extension of time for achieving 
compliance to October 1, 1977, for Outfall 002, to April 1, 1978, 
for Outfalls 003 and 005, and to February 1, 1978, for Outfall 
006. 

IT IS FURTHER THE EXPRESS FINDING OF FACT of the Water Resources Commission 
and the Michigan Department of Natural Resources, that Pennwalt 
Corporation failed to attain the operational level necessary to 
meet the effluent limitations specified in Final Order No. 1931 
in accordance with the schedule outlined therein. 

IT IS FURTHER THE EXPRESS FINDING OF FACT of the V.'ater Resources Commission 
and the Michigan Department of Nat.ural Resources, that under provisions 
of Final Order 1931, specific to violations of final effluent limitations 
after required compliance dates, Pennwalt Corporation cont-^mporaneo .isly 
made payments of liquidated damages totaling an additional one 
hundred eighty tiiousand dollars ($130,000.00). Subsequent violations 
of the final effluent limitations were violations of the Final 
Order for which the State could seek other and further relief. 

IT IS THE EXPRESS FINDING OF FACT of the Water Resources Cotnnission 
and the Michigan Department of Natural Resources, that in accordance 
with Part 5 Rules of the General Rules of the Water Resources Comraission 
that Pennwalt Corporation is required to submit and implement a 
Pollution Incident Prevention Plan. 

IT IS FURTHER THE EXPRESS FIKDUIC OF F.\CT of the Water Resources Cornraission 
and the Michigan Department of Natural Resources, that Pennwalt 
Corporation submitted a revised Pollution Incident Prevention Plan 
(PIPP) November 16, 1979 and that said plan included a proposed 
implementation schedule for construction of additional containment 
facilities for hoth the East and West Plants. 

IT IS FATHER THE EXPRESS FINDING OF FACT of the Water Resources Commission 
and the Michigan Department of Natural Resources, that the pH limitations 
contained in the United States Environmental Protection Agency 
(EPA) promulgated guidelines for the Inorganic Chemical industry 
Subcategory, dated March 12, 1974 and May 22, 1975, are not applicable 
to the Pennwalt facilities. 

IT IS FURTHER THE EXPRESS FINDING OF FACT of the Water Resources Commission 
and the Michigan Department of Natural Resources, that the Company 
continuously measures pH at all its process wastewater discharges. 



IT IS FURTHER THE EXPRESS FINDING OF FACT of the W.iter Resources Commission 
and the Michigan Dcp.irl.iuent of Natural Resources, that the EPA 
document entitled nACj.-.GKOUND DtlCi.'Mi-Nr FOR MODlFIC.VriON OF PH EFFLUENT 
LiMiTATic'is cuTPrLis:;.-: v.o ST.-.:,'DA "̂.'•i t'OR ronji SQiiKci::; iu:oui:<^"i) 
HY N"Di:s ;^;K'irr r j :.~'U:rM t'c:;".-:"';.'0'is'.Y K!r'Lr;::;i- [m published :rwjmber 
19.S0 s t a t e s "pH s tand. i rds (O.U-i ' .O; wiionevcr tin.nl e f f l u e n t pH 
i s requ i red to bo measured con t inuous ly may be beyond the c a p a b i l i t i e s 
of BPT and BCT s y s t e m s . " 

IT IS FURTHER THE EXPRESS FINDING OF FACT of the Water Resources Commission 
and the Department of Natural Resources, that, as evidenced by 
the Company's December 18, 1979, demonstration of their existing 
pH control facilities, the pH limitations contained in this Final 
Order are appropriate. 

IT IS FURTHER THE EXPRESS FINDING OF FACT of the Wcter Resources Commission 
and the Michigan Department of Natural Resources, that compliance 
with the pH limitations contained in this Final Order will insure 
full protection of the State's water quality standards and vill 
protect the State's waters against pollutior;, impaiiuent, or de.struc tion. 

IT IS AGREED BY .U.L PARTIES, the Department of Natural Resources, the 
Water Resources Co.Traission> and Pennwalt Corporation, that in the 
absence of effective guidelines for pH, it is the judgment of the 
parties that the pll control facilities installed by the Company 
constitute Best Practicable Control Technology Currently Available 
(B.P.C.T.C.A.). The parties also recognize that the United States 
Environmental Protection Agnecy (EPA) has neither made a final 
determination on this issue nor authorized the inclusion of the 
pH limitations contained herein in a revised NPDES permit for Pennwalt, 
and that a final determination by EPA on this issue may require 
modification of this Final Order or the NDPES permit. In this 
event, either party nay seek such modification. 

IT IS FURTI!ER THE EXPRESS FINDING OF FACT of the Water Resources Commission 
and the Michigan Department of Natural Resources, that the Company 
has reviewed this Consent Order and wiiile neither admiLting nor 
denying that litigation of the issues would have resulted in a 
finding of the violations referred to in this Order or award of 
the damages set forth in this Order, has agreed to its entry as 
a Final Order of the Water Resources Commission. 

IT IS THEREFOr.E ORDERED that Final Ord-ir of Abatement .No. 1931 entered 
on October 14, 1977 is hereby rescinded. 

IT IS FURTHER ORDERED that NPDES Permit No. MI 0002381 issued on June 
20, 1975, as subsequently revised, is in full force and effect 
except that compliance with Section A of this Final Order constitutes 
compliance with Part I, Section A of the NPDES permit until NPDES 
Permit No. MI 0002381 is reissued, suspended, rescinded or revoked. 



SECTION A EFFLUENT CONDITIONS AND MONITORING REQUIREMENTS 

IT IS FURTHER ORDERED that Pminwalt Cotporation shall comply with the 
following restrictions and conditions: 

I. Final Effluent Limitations 

During the period beginning on the effective date of this 
Final Order and lasting until the expiration of authorization 
under this Final Order, the permittee is authorized to discharge 
up to a maximum of eight million one hundred thousand (8,100,000) 
gallons per day of nonoontact cooling water from Outfall 001. 
Such discharge shall be limited and monitored by the permittee 
as specified below: 

Discharge Limitations 
kg/day (lbs/day) Other Limitations Monitoring Requirements 

Effluent Monthly Daily Monthly D'lily 
Characteristics Average Maximum Average Maximum 
Flow, M /Day (MGD) 

Total Suspended Solids 

Total Residual Chlorine 

Ammonia (as N) 

Chlorides 

Oil & Grease No Visible Fil:a 

Temperature 

COD 

Measurement 
Frequency 
3x Weekly 

Weekly 

Weekly 

Weekly 

Weekly 

Daily 

Weekly 

Weekly 

Sample 
Type 

Grab 

Gr.ib 

Grab 

Grab 

Visual 
Observation 

Reading 

Grab 

The term noncontact cooling water shall mean water u<;ed for cooling 
which does not come into direct contact with any raw material, intcrr.iediate 
product, by product, waste product, or finished product. 

The pH shall not be less than 6.0 nor greater than 9.0. 
pH shall be monitored as follows: weekly; grab. 

The 

b. The discharge shall not .ause e.\cessive foam in the receiving 
waters. The discharge shall be essentially free of floating 
and settleable solids. 

c. The discharge shall not contain oil or other substances in 
amounts sufficient to create a visible film or sheen on the 
receiving waters. 

d. Samples taken in compliance with the monitoring requirements 
above shall be taken at Outfall 001 prior to discharge to 
Wye Street storm sewer. 

e. In tho event the por.nittee shall req'iire the use of Water 
Treatment additives the permittee shall notify the Michigan 
Water Resources Commission in accordance with the rcquireraonts 
of Part II, Section A-1 of NPDES Permit No. Ml 0002381. 



Final Effluent Limitations 

During the period beginning on the effective date of this 
Final Order and lasting until tlie expiration of authorization 
under this Fin.il Order, the pt'mitteo is autliorized to discliarge 
up to a r..!-'.in.ur.i of seventeen trillion nine hundred thousand 
(17,900,000) jj.illons per d.ny of contact coolinj; wairer, proĉ îs 
water, and noncontact cooling water from Outfall 002. Such 
discharge shall be limited and monitored by the permittee 
as specified below: 

Discharge Limitations 
kg/day (lbs/day) Other Limitations 

Effluent Monthly Daily Monthly Daily 
Characteristic Average Maximum Average Maximum 
Flow, M /Day (MGD) 

Chlorides 

Oil & Grease No Visible Film 

Monitoring Requirements 
Measurement Sample 
Frequency 
3x Weekly 

3x Weekly 

Daily 

'̂ ^ype 

24 Hr. Corap. 

Visual 
Observation 

Temper&ture 

COD 

Total Suspended 
Solids 4103(;046) £206(18092) 

Daily 

3x Weekly 

Ammonia (as N) 

Total Residual Chlorine 

5x W>2oU]y 

1.4 mg/l 2.3 mg/l 3x Weekly 

1.0 mg/l 1.5 mg/l Daily 

Reading 

24 Hr. Comp. 

Grab 

24 Hr. Corap. 

Grab 

Total Lead 0.6(1.37) 1.25(2.75 Twice Monthly 24 Hr. Comp. 

The term noncontact cooling water shall mean water used for cooling 
which does not come into direct contact with any raw material, intermediate 
product, by-product, waste product, or finished product. 

c. Tlie pH shall b3 within the range of 6.0 to 9.5, 90% of the 
time; within the range cf 5.0 to 10.0, 95% of the time; within 
the range of 3.0 to 11.0, 99% of the time; within the range 
of 2.0 to 12.0, 100% of the time during a 24 hour period beginning 
on or about 7:00 a.m. of each day. The pH shall be monitored 
as follows: continuous; report the maxi-num a'.id minimum and 
percent of tim: v/ithin each ic.\\,c during t'.-.c r.bovc 24 V.ou-
period. 

b. The discharge shall not cause excessive foam in the receiving 
waters. The discharge shall be essentially free of floating 
and settleable solids. 

c. The discharge shall not contain oil or other substances in 
amounts sufficient to create a visible film or sheen on the 
receiving waters. 

d. Samples taken in compliance with the monitoring requircm-^nts 
above sliall be taken at 0-itfall 002 prior t<̂  discharge to 
the Detroit River. 

e. In the event the permittee shall require the use of Water 
Treatment additives, the permittee shall notify the Michigan 
Water Resources Commission in accordance with the requirements 
of Part II, Section A-1 of NFOES Permit No. MI 0002381. 



Final Effluent Limitations 

During tlie period beginning on the effective date of this 
Final Order and lasting until tho expiration of authorization 
under this Final Order, the permittee is authorized to discharge 
up to a maximum of nine million eight hundi-ud thonssnd (9,800,000) 
gallons per day of contact cooling water, process water, including 
waste water from the cell room, and noncontact cooling water 
from Outfall 003. Such discharge shall be limited and monitored 
by the permittee as specified below: 

kg/day (lbs/day) 
Effluent Monthly Daily 
Characteristics Average Maximum 

3 
Flow, M /Day (MGD) 

Discharge Limitations 
Other Limitations Monitoring Requirements 
Monthly Daily Measurement Sample 
Average Maximum Frequency Type 

Ko Visible Filr 

3x Weekly 

3x Weekly 

Daily 

Daily 

24 Hr . Comp. 

V i s u a l 
O b s e r v a t i o n 

Reading 

Chlorides 

Oil & Grease 

Temperature 

Total Suspended 

Solids 1481(3266) 2963(6532) 5x Weekly Grab 

Ammonia (as N) 3 mg/l 5 ng/l 3x Weekly 24 Hr. Conp. 

Total Copper 1.0 mg/l Twice Monthly 24 Hr. Comp. 

Total Lead 0.45(1.0) 0.9(2.0) Twice Monthly 24 Hr. Conp. 

Total Residual Chlorine 1.0 mg/l 1.5 mg/l Daily Grab 

The term noncontact cooling water means water used for cooling which 
does not come into direct contact with any raw material, intermediate 
product, by-product, waste product, or finished product. 

a. The pH shall be within the range of 6.0 to 9.5, 90% of the 
time; within the range of 6.0 to 11.0, 99% ot the time; and 
within the range of 2.0 to 11.0, 100% of the time during a 
24 hour period beginning on or about 7:00 a.m. of each day. 
The pH ."shall be monitored as follows: continuous; report 
the ma:dmun .ind ni ninum end percent of time within ecch range 
during the above 24 hour period. 

b. The discharge shall not cause excessive foam in the receiving 
waters. The discharge shall be essentially free of floating 
and settleable solids. 

c. The discharge shall not contain oil or other substances in 
amounts sufficient to create a visible film or sheen on the 
receiving waters. 

d. Sa.nples taken in compliance with the monitoring requirenonts 
above shall be taken at Outfall 003 prior to discharge to 
the Detroit River. 

e. In the event the permittee shall require the use of Water 
Treatment additives, the permittee shall notify the Michigan 
Water Resources Coinmission in accordance with the requirements 
of Part II, Section A-1 of NPDES Permit No. MI 0002381. 



4. Final Effluent Limitations 

During the period beginning on the effective date of this 
Final Order and lasting until tho expiration of authorization 
under this Finil Order, the permittee is authorized to dischari.',o 
up to a ma.vii.iurj of two million three hundred thousand (2,300,000) 
gallons per day** of process water, including ferric chlorida 
process water from Outfall 005. Such discharge sh;;!! be limited 
and monitored by the permittee as specified below: 

Discharge Limitations 
kg/day (lbs/day)** Other Limitations Monitoring Requirements 

Effluent Monthly Daily Monthly Daily Measurement Sample 
Characteristics Average Maximum Average Maximum Frequency Type 

3 
Flow, M /Day (MGD) Continuous 

Total Suspended 

Solids* 212(467) 425(934) 35 mg/l 70 mg/l 5x Weekly Grab 

COD 821(1801) 3x Weekly 24 Hr. Comp. 

Anwnonia (ES M) 1.0 mg/l 1.5 ng/l 3x Weekly 24 Hr. Cr.cp. 

Total Residual 

Chlorine 1.0 mg/l 1.5 mg/l Daily Grab 

Chlorides 3x Weekly 24 Kr. Comp. 

Total Lead 0.6(1.4) 1.2(2.7) 0.1 mg/I 0.2 mg/l Twice Monthly 24 Hr. Comp. 

Oil & Grease No Visible Film Daily Visual 

Observation 

Temperature Daily Reading 

* The above limitations for Total Suspended Solids may be modified 

to net value upon demonstration to the Chief of the Water Quality Division 
of the Michigan Departnfnt of Natural Resources that gross values are 
unattainable due to t<?chnical or economic considerations. Such modification 
shall be made in accordance with Part II, Section B-4 of NPDES Permit 
No. MI 0002381. 
** kg/day (lbs/day) values are not related to flow volume. 

e. The pH shall be within the range of 6.0 to 9.5, 90% of the 
time; within the range of 5.0 to 10.0, 95% of the time; within 
the range of 3.0 to 11.0, 100% of the time during a 24 hour 
period beginning on or about 7:00 a.m. of each day. The pH 
shall be monitored as follows: continuous - report the maximum 
and minimum and percent of time within each range during the 
above 24 hour period. 

b. The discharge shall not cause exces.sive foam in the receiving 
waters. The discharge shall be essentially free of floating 
and settleable solids. 

c. The discharge ."hall I'.wt cuntain oil or other subst.inces in 
n.nounts sufficient to create a visible film or sheen on the 
receiving waters. 

d. Samples taken in compliance with the monitoring requireiiients 
above shall be taken at Outfall 005 prior to mixing witl\ effluent 
from the Wyandotte-Wayne waste water treatment plant. 



5. Final Effluent Limitations - Total Chloride Loading 

During the period beginning on the effective date of this 
Final Order and lasting until the expiration of authorization 
under this Final Order, the permittee is authorized to discharge 
contact cooling water, barometric condenser water, noncontact 
cooling water and process water from Outfall.«; 001, 002, 003, 
and 005. Such discharges shall be limited au-J ir.onitoreJ by 
Ihc pcnuittec as specified below: -^ 

Effluent 
Charac teristic 

Discharge Limitations 
kg/day (lbs/day) 

Daily Maximum 

Monitoring Requirements 
Measurement Sample 
Frequency Type 

Total Combined Outfalls 001, 002, 003 and 005: 

Chlorides* 227,000(500,000) 3x Weekly Calculat i 

* The above limitations for chlorides may be modified to a net value 
upon demonstration to the Chief of the Water Quality Division that gross 
values are unattainable due to technical or economic considerations. 
Such modification shall be made in accordance with Part II, Section 
B-4 of NPDES Permit No. MI 0002381. 

6. Final Effluent Limitations 

During the period beginning on the effective date of this 
Final Order and lasting until the expiration ot" authorization 
under this Final Order, the permittee is authorized to discharge 
up to a maximum of ten million (10,000,000) gallons psr day* 
of noncontact cooling water, barometric condanser water and 
proceFS water from Outfall 006. Such discharge shall be limited 
and monitored by the perm.ittee as specified below: 

Disch.̂ rge Limitations 
kg/dny(lbs/Jiy)* Other LiTJtttions 

Effluent Monthly Daily Monthly Daily 
Characteristic Average Maximum Average Maximum 

Monitoring .̂eguirer-.ents 
Measurement Sample 

Flow, M /Day (MGD) 

BOD^ 

COD 

661(1457) 967(2133) 

Total Suspended 173(380) 259(570) 
Solids (net) (net) 

Ftcquency 

3x Weekly 

3x V7eekly 

3x Weekly 

3x Weekly 

Chlorides 

Amnonia (unionized) 

Total Residual Chlorine 

Phenol 

Sulfide 

Ti'.npjratute 

Oil i Grease 

Total Zinc 

4000(8800) 
(net) 3x Weekly 

0.2 mg/l 3x Weekly 

0.5 mg/l 3x Weekly 

4.5(10) 0.2 mg/l 3x Weekly 

Weekly 

3x Weekly 

No Visible Film Daily 

Type 

24 Hr. Comp. 

24 Hr. Comp. 

24 ;:r. Con,p. 

24 Hr. Comp. 

Grab 

Grab 

24 Hr. Comp. 

24 Hr. Comp. 

Reading 

Visual 
Observation 

1.0 mg/l Twice Monthly 24 Hr. Comp. 

* kg/day (lbs/day) values are not related to the flow volume. 



a. The pH shall be within the range of 6.0 to 9.5, 90% of the 
time; within the range of 6.0 to 10.0, 100% of the time during 
a 24 hour period beginning on or about V:00 a.m. of each day. 
The pU shall be monitored as follows: cont innous - report 
the maximum .Tiid mininuia and percent of tlm^i within each range 
during the above 24 hour perioci. 

b. The discharge shall not cause excessive foam in the rccei;i/ing 
waters. The discharge shall be essentially free of floating 
and settleable solids. / 

/ 
c. The discharge shall not contain oil or other substances in 

amounts sufficient to create a visible film or sheen on the 
receiving waters. 

d. Samples taken in compliance with the monitoring requirements 
above shall be taken at Outfall 006 prior to discharge to 
Monguagon Creek. 

7. Intake Monitoring Requirements 

During the period beginning on the effective date of this 
Final Order and lasting until the expiration of authorization 
under this Final Order, the permittee shall monitor t!ie intake 
as specified below: 

Monitoring, Pegiii rr.i.-r̂nts 

Characteristic 

BOD 

Total Suspended Solids 

Chlorides 

COD 

a. S.'jmples taken in compliance with the monitoring requirements 
above shall be taken of the intake after initial screening. 

8. Limitations, Monitoring and Reporting Requirements for Deep Disposal 
Well 

Beginning upon the issuance of this Final Order and lasting 
until the expiration of .utliaî izatiou of tiiia ri.ncl Order 
the permittee shall dispose of previously authorized wastawaters 
into an approved strata by means of disposal wells which shall 
be equipped, tested, and operated in conformance with the 
requirements of the Mineral Wells Act, Act 315, Public Acts 
of 1929 and Act 245, Public Acts of 1929, as amended, and 
the rules promulgated thereunder. Tlie company shall submit 
to the Chief cf the Water Quality Division and obtain his 
approval of its contingency plan for periods of outage of 
the deep well disposal system. Any outage of the deep well 
disposal systera shall be immediately reported to the Chief 
of the Water Quality Division and the Geological Survey Division 
Supervisor of Waste Disposal Wells. 

Measureraĉ nt 
Frequency 

Weekly 

5x Weekly 

3x Weekly 

3x Weekly 

Sample 
Type 

24 Hr. 

24 Hr. 

24 Hr. 

24 Hr. 

Comp 

Comp 

Comp 

Comp 



Monitoring Requirements for Deep Well DispL''sal 

PARAMETER LIMITS FREQUENCY T^I^ 

V/ellhead Pressure (None set) Weekly Psig 

Flow Rate Weekly GPM (Putr.p Rate) 

Flow Total Monthly KG/HON (Last d-iy) 

Total Suspended Solids Weekly #/1000 gal, (Grab) 

The disposal to the deep well is limited to currently authorized dischajtges. 
Any new discharges to the deep well shall be done in accordance with 
Part II-A-1 of NPDES Permit No. Ml 0002381. 

The above authorization pertains to the deep well disposal units as 
permitted by the Geological Survey Division of the Michigan Department 
of Natural Resources. 

Mineral Well Permit No. Well No. 

049-736-882 4-049 
048-736-882 6-048 
047-736-882 15-047 

Reporting Requirements for Deep Well Disposal 

The permittee shall comply with the following reportin,^ in ficcorc'anf.e 
with the schedule under C of NPDES Permit No. MI 0002381, Schedule of 
Compliance - Deep Well Disposal. 

a. Submit contingency plans for periods of outage. 

b. Submit a completed Michigan Discharge Permit Application and 
a "Well and Reservoir Data on Underground Industrial V/aste 
Disposal Systera" form (as approved by the Geological Survey 
Division of the Department of Natural Resources) for each 
disposal well to the Chief of the Water Quality Division Department 
of Natural Resources on or before NAA. 

Review of the discharge(s) to the deep disposal x;ell(s) will be made 
upon receipt of the application. Any modification in the disposal well 
requirements of the pennit will be made in accordance with Part II-B-
4 of NPDES Permit No. MI 0002381. 

SECTIC" B rOLL'.'TTO'; ''•-TrTI-l£̂;T por-yrvTTo" pTiw 

IT IS FURTHER ORDERi';D that Pennwalt Corporation impleme".t the approved 
Pollution Incident Prevention Plan in accordance with the following 
schedule: 

I. West Plant 

a. Secondary Containment (Diked Tanks) 
1.) The Company has submitted and received approval of a 
final design, typical of the facilities to be constructed. 

2.) Ccirpleto coi'.struetion by "ovcmber 1, 1931. 

b. Spillage Cor.t.ainr...:nt (T.-'nk Cue and Taiik Trailer Building No. 
49 Unloading/Loading) 
1.) The Company has submitted and received approval of a 
final design, typical of the facilities to be constructed. 

2.) Complete construction by August 1, 1981. 



c. Jpillage Drainage Prevention (Tank Car and Tank Trailer Loading/Unloading) 

1.) The Conpany has submitted and received approval of a 
final design, typical of the facilities to be constructed, 

2.) Complete construction by October 1, 1981. 

d. In-ProcesE Containment Facilities (Sump and Valves) 

1.) Sut.'nittal and approval of a final design, typical of 
the facilities to be cciistruccod, by March 1, IVGl. 

2.) Complete construction by June 1, 1982. 

e. Vacuum Trailer 
1.) A vacuum trailer is on site and operational. 

East Plant 

a. Secondary Containment (Diked Tanks) 
1.) The Company has submitted and received approval of a 
final design, typical of the facilities to be constructed. 

2.) Complete construction by August 1, 1981. 

b. Secondary Spill Prevention (Dry Moats) 
1.) The Company has submitted end received approval of a 
final design, typical of the facilities to be constructed. 

2.) Complete construction by November 1, 1931. 

c. Alternate Containment Program (Undiked Tanks-Plugs) 
1.) The Conpany has su'oraitted and received approval of a 
final design, typical of the facilities to be constructed. 

2.) Complete construction by October 1, 1981.-

d. Spillage Containment (Tank Trailer Unloading) 

1.) The Coifipany has r-ubnitted and received approval of final 
design, typical of the facilities to be constructed. 
2.) Complete construction by September 1, 1981. 

e. Spillage Drainage Prevention (Tank Car and Tank Trailer) 
1.) The Company has submitted and received approval of a 
final design, typical of the facilities to b3 constructed. 

2.) Complete construction by August 1, 1931. 

£. Alternate Containment Program (In-Process) 
1.) Sub.".iittal and approval of a final design, typical of 
the facilities to be constructed, by June 1, 1981. 

2.) Cc3plate ccn.structior. by Scptcrbcr 1, 1922. 

g. Liquid Ferric Sludge (Defluidizing Pad) 
1.) Submittal and approval of a final design, typical of 
the facilities to be constructed, by April 1, 1981. 

2.) Complete construction by September 1, 1981. 



No later I . 14 cajondar days following any of t. dates for completion 
of construction identified in the above schedule of compliance, the 
Company sl-.all submit a wr itten notice of compliance oc noncompliance. 
-In the latter case, tl-.e notice shall include the cause of noncompliance, 
any remedial actions taken and'^the projected date for completion of 
construction. < 

IT IS FURTHER ORDERED that Per.nv;alt Corporation submit progress reports 
on or before July 1, 1981, January 1, 1932, July I, 1982, nn<I January 
1, 1183 regarding th.e status of iriplcmental ion of the Pollution Incidc;:it 
Prevention Plan. 

SECTION C PROCESS WASTEWATER CHARACTERI7.ATI0N STUDY 

Pennwalt Corporation shall conduct a Process Wastewater Characterization 
Study in accordance with Attachment "A" hereto in accordance with the 
following: 

1. Submit an approvable schedule to implement the Wastewater 
Characterization Study, Attachment "A" to the Chief of the 
Water Quality Division on or before July 31, 1980. The Company 
has submitted a schedule which is under review. 

2. Submit a listing of parameters by process, for which analytical 
procedures are currently not available, to the Chief cf the 
Water Quality Division on or before July 31, 1980. The Company 
has submitted this listing. 

3. Submit an approvable detailed analytical procedure for each 
parameter identified in 2. above to the Chief of the Water 
Quality Division by date of entry of this Final Order, except 
as provided in 4. below. The analytical procedures approved 
by the Chief of the Water Quality Division shall be utilized 
in the process wastewater characterization study. The Company 
ha; submitted a proposed analytical procedure for the lov;er 
alkylamines through di-n-butylanine which is under review. 

4. Where analytica'' procedures cannot he developed for any paraTreter(s) 
the Company shall submit detailed documentation of attempts 
to develop such procedure(s) and a proposal for additional 
research to accomplish same, including an implementaticn schedule, 
to the Chief of the Water Quality Division on or before February 
28, 1981. Any additional research to develop analytical procedures 
must receive the approval of the Chief of the Water Quality 
Division. Termination of attempts to develop analytical procedures 
must receive the approval of the Chief of the Water Quality 
Division. 

5. Submit a progress report to the Chief of the Water Quality 
Division detailing the actions the Company has taken to comply 
with this section. Said report shall be submitted by no later 
than February 28, 1981. 

6. Submit the results of the Process Wastewater Characterization 
Study to the Chief of the Water Quality Division on or before 
April 30, 1981. 

SECTION D CONCLUSION 

IT IS AGREED that the entry of this Final O-.dor is in settlemnnt for 
violations of NPDES Permit No. MI 0002331 and Final Order of .abatement 
F.O. 1931. The entry of this Final Order coir,pletes the Company's obligations 

under the Final Order No. 1931 and supercedes and rescinds Final Order 

No. 1931. 



The Pennwalt Corporation agrees that but for this Final Order, the Company 
might be subject to the civil penalty provisions provided by law for 
failure of the Company to be in full compliance with the terras and 
conditions of NPDES Permit No. MI 0002381 and Final Order of Abatement 
No. 1931. The Pennwalt Corporation and the Department hereby agree 
that the $150,000 liquidated damages paid on October 10, 1977, and the 
liquidated damages payments paid pursuant to Final Order No. 1931 totaling 
$180,000 and including the $30,000 accompanying this settlement, the 
total of the above representing a payment of $360,000, constitute fair 
settlement for tha above alleged violations and completely satisfy the 
Company's obligations under Final Order of Abatement No. 1931. This 
settlement is not a release or waiver of liability for environmental 
damage or resource impairment that has or may result from past, current 
or future Company operation. 

The Company agrees, however, to pay the following liquidated damages 
for failure to comply with the conditions of this Final Order: 

1, For those days beyond the date of entry of this Order, until 
May 31, 1981, any discharges from Outfalls 002., 003, 005, 
or 006 that are in violation of the final effluent limitations 
for .the respective outfalls specified herein, $2,000 per day. 
/ny pH excursions of 13 minutes or less duration ili.ill not 
be subject to this $2,000 per day paym;-̂ nt provision. All 
excursions, however, are subject to appropriat.3 enforcement 
action. 

2, On June 30, 1981 the Company shall notify the Dcparcnent of 
Natural Resources in writing for each day since the date of 
entry of this Order for which the $2,000 is payable under 
this subsection of this Order, and the Company shall contemporaneously 

pay such amounts (if any) then accrued to the State. 

3, A violation of the final effluent limitations for Outfalls 
002, 003, 005, or 006 after the date of entry of this Order 
is a violation of this Final Order. The State may seek other 
and further relief for noncompliance conducted after any final 
compliance date specified in this Order. 

Pcnn',.'?.lt Corporation is hereby put cn Notice by this ConmisEion that 
any material failure to comply with this final Order may result in prompt 
enforcemei't action. A violation of any date in any of the schedules 
of compliance specified herein is a violation of the Total Order. 

Nothing in this Order is intended to or shall deprive Pennwalt Corporation 
of it<! right or privilepe to petition the Water Resources Ccmnission 
or such other authority as may b.:: appropriate for review of any matters 
relating to this Final Order. 



Tills Final v-rder is entered on by 
direction of the Michigan Water Resources Cor.uaission and the Director 
of the Department ot Natural Rcsouccos and shall c.;-.pire July 1, 1983. 
The autliorizations to discharge pursuant to Section A of this Final 
Ordor shall expire upon final action by the Water Resources Conunission 
on Pennwalt Corporation's application dated November 30, 1979 for reissuance 
of NPDES Permit No. MI 0002381. The Comnission'and the Department 
retain jurisdiction to modify this Order or enter such further Orders 
as the fact and circumstances may warrant. 

PENNWALT CORPORATION WATER RE.SOURCES COMMISSION 

BY: BY: 
Robert J. Courchaine 
Executive Secretary 

Dated: Dated: 

Approved as to Substance: 

MICHIG.\N DEPARTMENT OF NATURAL 
RESOURCES 

MICHIGAN DEPARTMENT OF NATURAL 
RESOURCES 

Howard A. T:.nner, Director Environmental Enforcement Divisicn 

BY: 
Office of the Director 

Dated: 

BY: 
Jack D. Bails, Chief 

Dated: 

Approved as to Form: 

Frank J. Kelley 
Attorney General 

BY: 
Assistant Attorney General 

Dated: 



ATTACHMENT A 

Pennwalt Corp. Wyandotte Plant Mon:'.torlrf; Format for Character5.<:atlon of Waste Hater 

From Operating ProcossoR Dlsrh.Trglnq to 006 OutfaTl 

Process Variable Sample Type Monitoring Frequency Duration Sampling 
Location 

Flow Est. 
Location 

Methods 

12 (Air.yl Phenols) pH 

pH 
phenol 
substituted 

phenols a) 

grab 

composite 

3 grabs/batch 

continuous batch 

2 events/phenol 
batch 

2 events/phenol 
batch 

Pl.onol Sewer 
?l.':t Manhole 

Phenol Sewer 
Ĉ .si; ManhoI,e 

11,000 g.Sump 
Vol neasurement 

11,000 g.Sump 
Vol measurement 

Std. Methods 

3td. Methods 
Std. Methods 
G.C./p.d.(c) 

a) Several phenol coT.pounds are generated in this process. The specific substituted phenol to be analyzed will be determined by the 
phenol distillation batch being run. The following batch still charges will be monitored: regular crude batch; orthoamyl phenol 
batch; diamyl phenol' batch. 

20 (Ditcrtiary Nonyl 
Polysulfides) No process wastestream discharges: refer to washout schedule Table II. 

; 21 (Alkylamines) pH 

pH 
annonia 
alkylaminc 

b) 

grab 3 grabs/24-hour 

compoalto continuous 24-hour 

3 days/amine 
canpali",n 
3 days/amine 
campaign 

Stripper 
(21281) 
Stripper 
(21281) 

b) 'irious alkylarriines are produced In this process: ethyl, b-jtyl, amyl, isopropyl, n-butyl, ond 
sec-butyl. The specific alkyl amine to be analyzed for will be determined by the specific amine type 
being run. 

Stripper 
(21281) 
Stripper 
(21281) 
measure 

Std. Methods 

Std. Methods 
Std. Methods 

(Nessler) 
ASTM (sec 
ar.d tert. 
amines) 
G.C./p.d. 
(individual) 
aminos 

•f c) G.C./p.d. Gas chronatography with photoionization detector 

J 



Process 

22 (Vultacs) 

Variable Sample Type Monitoring Frequency Duration Sampling 
Location 

PK 
substituted 

phenols 

grab 1 grab/batch charge 5 days (Day Shift) Hc-ccor vac 
1 grab/batch aeration 5 days (Day Shift) jet 

Flow Est. 
Location 

Reactor vac 
Jet 

measure 

Methods 

Std. Methods 
G.C./p.d. 

pH grab 1 grab/batch 5 days (Day Shift) S-Sc:-ubber S-Scrubber 
measure 

Std. Methods 

pH grab 3 grabs/shift 5 days (Day Shift) Acid Scrubber Acid Scrubber 
measure 

Std. Methods 

26 (Diethyl 
Thioureas) 

pH grab 

pH 
ethylamine 
diethyl thiourea 
carbon disulfide 
hydrogen sulfide 

diethyl 
thiourea 

compos!t2 

3 grabs/batch 

3 grabs/batch 
composited 

composite continuous 24-hr. 

3 days (Day Shift) Reactor vac 

3 days (Day Shift) "eactor vac 
Jet 

3 days Vent Scrubber 

Reactor vac 
jet 

measure 

Reactor vac 
Jet 

measure 

Vent Scrubber 
measure 

Std. Methods 

Std. Methods 
G.C./p.d. 
G.C./p.d. 
G.C./p.d. 
Std. Methods 

G.C./p.d. 

diethyl 
thiourea 

Measure lbs. dry product lost to 
floor 

3 days Packaging 
(flaker) 

Weigh 

26 (Ethyl Butyl 
Thioureas) 

pH grab 

p:I composite 
ethylamine 
butylamine 
diethyl thiourea 
dlbutyl thiourea 
ethyl butyl thiourea 
carbon disulfide 
hydrogen sulfide 

3 grabs/batch 

3 grabs/batch 
equally spaced 
composited 

3 days (Day Shift) Rei^ctor vac 
(if possible) Jet 

3 days (Day Shift) Re.ictor vac 
Jet 

Reactor vac 
jet 

measure 
Reactor vac 

Jet 
measure 

Std. Mothods 

Std. Methods 
G.C./p.d. 
G.C./p.d. 
G.C./p.d. 
G.C./p.d. 
G.C./p.d. 
Std.M^^thods 

(Sulfides) 



Process Variable Sample Type Monitoring Frequency Duration Campling 
Location 

Flow Est. 
Location 

Methods 

28 (H2S Recovery) 
prf 
c a r h o n disulfide 
ethylamine 
butylamine 
diethyl thiourea 
dlbutyl thiourea 
ethylbutyl thiourea 
hydrogen sulfide 

31(Amine) pH grab 

pH 
aa^ionia 
alkylamines** 
alkanolamines*'' 

composite 

Collect <r.d weigh filter 
cake from process filter for 3 
separate reaction batches 
Determine amount generated 
pet day 

1 grab every 8hr/batch 

continuous 2A-hr. 

5 days* 

5 days* 

Strippcr^^ 
(J146) 

Stripper'*^ 
(3140) 

Measure filter 
cake wash 
water 

Stripper''^ 
(3146) 

Stipper ^^ 
(3146) 
measure 

Std. Methods 
G.C./p.d. 
G.C./p.d. 
G.C./p.d. 
GlC./o.d. 
G.C./p.d. 
G.C./p.d. 
Std.Methods 

(Sulfides) 

, Std. Methods 

Std. Methodsi 
Std. Methods 

ASTM (Ar.ine 
group) 

G.C./p.d. 
(Individual amlnt 

* For each product run depending on production schedule. For Each product run for less than a 5 day period, 
monitoring will be conducted in accordance with the above during each day of production. 

**Tha specific alkylamines or alkanolair.ines to be analyzed for will be determined by the product being run. 

35 (Alkylamines) 
pH grab 

Composite 

3 grabs/24-hr. 

contlnuoiis 24-hr 

5 days* Stripper Stripper Std. Methods 
(3546) (3546) measure 

ph Composite contlnuoiis 24-hr 5 days* Stripper Stripper Std. Methods 
(3546) (3546) measure 

anr'onia - Std. Methods 
alkylamines*** - \ ASTM (A^ine group) 

G.C./p.d. 
(Individual amines) 

* For each prodoct run depending on production schedule. Fo.r each product run for less t\iM\ a 5 day-period, monitoring will be 
conducted in accordance with the above during each day of production. 

***rhc specific alkylamines to be analyzed for will be determined by the produce being run. 

d) Wastest rev.':' fro-n stripper 3146 discharged only during vacuum distillation 



Process Variable Saraple Type Monitoring Frequency Duration Sampling 
Location 

Flow Est. 
Location 

Methods 

38 

38 

(Endothall pH crab 
Acid) 

pH coT.posite 
furan 
endothall acid 
3OD5 

(Dlbutyl pH grab 
thiourea) 

3 grabs/S hr. 
(equally spaced) 
continuous 24-hr. 

3 grabs/12 hr. 
(equally spaced) 
continuous 24-hr. 

3 events 

3 days 

3 events 

3 days 

« 8 Manhole* 

#28 Xa:;hol.i* 

#28 Manhole* 

i'23 Manhole* pH composite 
dlbutyl thiourea 
carbon disulfide 
butylairine 
hydrogen sulfide 

*Pilot plant to be shutdown during this test and block off upstream flow into Manhole t2&. 

44 (Alkanolamines) 
pH grab 

pH grab 

pH composite 
alklamlnes** 
alkanolamir.es** 
e'Lhylenc oxide:*** 
propylene ox.idc*** 

//28 Manhole* 

#28 Manhole* 

#28 Manhole* 

#28 Manhole* 

pH composite 

1 grab every 8 hr/24-hr* 

1 grab every 8 hr/24-hr* 

continuous 24-hr* 

continuous 24-hr* 
alkylamines** 
aik.nnolanino.s' * 
ethylc-ne oxld'j*** 
propylene oxide*** 

•îor (Mch product group campaign 
The i.pecific alkylamines and alkanolamines to be analyz.-jd for will be determined by the product being run 

*** Either ethylene oxide or propylene oxide will be analyzed depending on product being run 

Std. Methods 

Std. Methods 
G.C./p.d. 
G.C./p.d. 
Std. Methods 

Std. Methods 

Std. Methods 
G.C./p.d. 
G.C./p.d. 
G.C./p.d. 
Std. Methods 
(sulfidt:s) 

3 days 

3 days 

3 days 

3 days 

44146 Stripper 

Vac Jet 

44146 Stripper 

Vac Jet 

44146 Stripper 
measure 
Vac Jet 
Est. calculation 
(design data) 

• 44146 Stripper 
measura 

Vac Jet 
Est. calculation 

(design data) 

Std. Methods 

Std. Methods 

Std. Methods 
G.C./p.d. 
G.C./p.d. 
G.C./p.d. 
G.C./p.d. 

Std.Methods 
G.C./p.d. 
G.C./p.d. 
G.C./p.d. 
G.C./p.d. 

http://alkanolamir.es**


Process 

45 (Diethyl hydroxy!-
amine) 

45 (Methane Sulfonyl 
Chloride and. 
Methane Sulfonic 
Acid) 

Variable Sample Ty?2 

pH grab 
triethylanine 
triethylamine oxide 
phosphorus - total 

p;i grab 

pM composite 
triethylamine 
triethylamine oxide 
d i ethyl hydroxy1 ami ne 

ps: grab 
triethylamine 
triethylamine oxide 
d i e thy1 hydroxylami ne 
phosphorous - total 

pH grab 
hCl 

?!̂  grab 
iiCl 

pH composite 
HCl 

pH grab 

p:i composite 
n^othylmercaptan 
chlorine 
nothane sulfonyl 

.LI -• J_ 

Monitoring Frequency Duration 

1 grab/55g wash water 3 ev'='nts 
(3 grabs per wash 
cycle*) 
*if more than 165g. 
total wash water 
more grabs will be collected 

1 grab every 8 hr/day 

continuous 24-hr. 

1 grab/wash cycle 

1 grab during 
trailer leading 

1 grab during 
normal venting 
w/o trailer loading 

continuous 24-hr 

1 grab every 8 hr. 

continuous 24-hr 

3 days 

3 days 

3 days 

3 events 

3 events 

1 day 

1 day 

3 days 

Sarpl1ng 
LoC'ition 

Co?.G Filter 
w.^shings 

4531 Vac jet 

4521 Vac jet 

4522 & 4553 
V.'nih receivers 

'553 HCl 
Scrubber 

«f09 HCl 
Scrubber 

4C.̂ y HCl 
Scrubber 

4632 Vac Jet 

4532 Vac jet 

Flow Est. 
Location 

4526 Filter 
washings 
measure 

4531 vac 
measure 
4531 Vac 
measure 

jet 

jet 

4522 & 4533 
Wash receivers 
meter 

4659 HCl 
Scrubber 
measure 

4659 HCl 
Scrubber 
measure 

4659 HCl 
Scrubber 
measure 

4632 Vac 
neasure 
4632 Vac 
measure 

jet 

jet 

Methods 

Std.(Methods 
G.C./p.d. 
G.C./p.d. 
Std.Met.^.ods 

Std.Methods 

Std.,t'5thods 
G.C./p.d. 
G.C./p.d. 
G.C./p.d. 

Std.Methods 
G.C./p.d. 
G.C./p.d. 
G.C./p.d. 
Std.Methods 

Std.Methods 
Std.y.e.r.ods 
(titration) 

Std.Merhods 
Std.Methods 
(titraticn} 

Std.Methods 
Std.Methods 
(titration) 

Std.Methods 

Std.Methods 
G.C./p.d. 
Std.Methods 
G.C./p.d. 

chloride 



Process Variable Sample Type Monitorirg Frequency Duration Sampling 
Lccction 

Flow Est. 
Location 

Methods 

46 Cont'd. 

47 (Alkanolamines) 

PUot Plant 
Batch 
Distillation 

1 

grab 

comnosite 
chlorine 
methyl mercaptan 
methane sulfonyl chloride 
m.2thane sulfonic acid 

pH 

alkylamines* 
alkanolamines* 
ethylene oxide** 

or 
propylene oxide** 

grab 

composite 

pH grab 

pK 
alkylamines* 
alkanolamines* 
ethylene oxide** 

or 
propylene oxide** 

composite 

pH 

pU 

alkylamines* 
alkanolamines* 
riHimonia 

grab 

composite 

1 grab every 6 hr 1 day 

continuous 24-hr 3 days 

1 grab every 8 hr 3 days 

continuous 24-hr 3 days 

4623 Condenser 4628 Condenser 
(chlorine recycle) measure 

4628 Condenser 

4765 Stripper 

4 765 Stripper 

*6pecific alkyl and alkanol amines to be analyzed are 
determined hy amine campaign being run 
** elthar ethylene oxide or propylene oxide 

will be analyzed depending on amine ca;sp-Tign being run 

1 grab every 8 hr 

coutlnuou.s 24-hr 

3 days 

3 days 

V.Tc j e t 

Vac jvit 

* specific alkyl and alkanol amines to be analyzed are 
determined by amine campaign being run 

**either ethylene oxida or propylene oxldt 
will b-3 ccnalyzed depending on am-'ne 
campai.'^n being run. 

1 grab '.;very 8 hours 3 days 

contlnuour 24 hr. 3 days 

4232 Vac Jet 

42S2 Vac jet 

4628 Condenser 
measure 

4765 Stripper 
measure 
4765 Stripper 
measure 

Vac jet 
Est. calculation 
(design data) 

Vac jet 
Est.calculation 
(design data) 

4282 Vac Jet 

4282 Vac Jet 
meter 

*Speclflc alkyl and alkanolamines to be analyzed will be determined by 

nnnl'ii-l- hrl:-,<' I'i •;: 111 cd , 

Std.Methods 

Std. Methods 
Std.Methods 
G_C./p.d. 
G.C./p.d. 
G.C./p.d. 

Std.Methods 

Std.Methods 
G.C./p.d. 
G.C./p.d. 
G.C./p.d. 

G.C./p.d. 

Std.Methds 

Std. Methods 
G.C./p.d. 
G.C./p.d. 
G.C./p.d. 

G.C./p.d. 

Std. Methods 

Std.Methods 

G.C./p.d. 

G.C./p.d. 
Std. Methods 



Process Variable Sample Type Monitoring Frequency Duration Sampling 
Location 

Flow Est. 
Location 

Methods 

Pennac NB 

Ultra 
(Pilot Plant) 

pU composite 

Hexadecyl 
Disulfide 

pH composite 
r'.onoethanolamine 
zinc 
N formulated 4870 
4870 
triethylamine 
carbon disulfide 
toluene 
Pennac NB ultra 

pH grab 

pll composite 
r.ionoethanolamlne 
zinc 
K formylatcd 4870 
4370 
triethylanine 
carbon disulfide 
toluene 
Pennac NB Ultra 

pi: 
bror.iine 
h e x a d e c y l -

mercap tan 

pH compos i t e 
II3r 
hexadecyl mercaptan 
hexadecyl disulfide 
bromine 

continuous, 1 per batch 3 batches 

continuous, 1 per batch 3 batches 

1 per filter cycle 
(3 per batch) 

continuous, 1 per 
reaction batch 

3 events 

3 events 

composite co.-.tinuous, 1 per 
during chzrging batch 

3 events 

continuous, 1 per batch 3 events 

pH compos it'i continuous, 1 per 
batch 

3 events 

hexadecyl disulfide 
hexadecyl mercaptan 
I!!3r 
bromine 

4282 Vac Jet 

4282 Vac Jet 

Filter 
(washwater) 

Filter 
(wr.stewater) 

4828 Vac Jet 

4280 Vac Jet 

4?.10Q Reactor 
(Welter layer) 

4282 Vac Jet 
meter 

4282 Vac Jet 
meter 

Measure wash-
water volume 

Measure wash-
water volume 

4282 Vac Jet 
meter 

4280 Vac Jet 
meter 

42100 Reactor 

(Water layer) 

measure volume 

Std.Methods 

Std..Methods 
G.C./p.d. 
A./c. Spectra. 
Unknown 
Unknown 
G.C./p.d. 
G.C./p.d. 
G.C./p.d. 
Unknown 

Std.Methods 

Std.Methods 
G.C./p.d. 
A.A. Spectre. 
Unknoum 
Unknown 
G.C./p.d. 
G.C./p.d. 
G.C./p.d. 
Unknown 

Std.Methods 
Std.Methods 

G.C./p.d. 

Std.Methods 
Std.Methods 
G.C./p.d. 
Unknoi.s'-.i 
Std.Methods 

Std,Methods 

Unkno\^m 
G.C./p.d. 

Std.Metl'.ods 

Std.Methods 



Process Variable Sample Type Monitoring Frequency Duration Sampling 
Location 

Flow Est. 
Location 

Methods 

Pennac NB 

(Pilot Plant) 

Part A 

pH 

Pennac NB 

Part B 

(Pilot Plant) 

pn 
dimethylamlne 
diethylamine 
dlbutylaminc 
carbon disulfide 
formaldehyde 
Pennac Part A 

hydrogen disulfide 

pU grab 

grab 

composite 

P'-i 
d imethy1amine 
dibutylamine 
carbon disulfide 
formalehyde 
thiourea 
hydrogen disulfide 
Pennac Part B 

conipositc 

every 3 hrs. during 3 events 
stripping operation 

continuous, 1 per 
batch 

every 3 hrs. during 
stripping operation 

continuous, 1 per 
batch 

3 events 

3 events 

3 events 

4282 Va.-. jet 

4282 Vac Jet 

4232 Vac Jet 

4282 Vac jet 

4232 Vac Jet 
meter 

4282 Vac Jet 
meter 

4282 Vac Jet 
meter 

4282 Vac Jet 
meter 

Std. Methods 

Std.Methods 
G.C./p.d. 
G.C./p.d. 
G.C./p.d. 
G.C./p.d. 
G.C./p.d. 
Unknown 
Std.Methods 

Std. Methods 

Std.Methods 
G.C./p.d. 
G.C./p.d. 
G.C./p.d. 
G.C./p.d. 
G.C./p.d. 
Std.Methods 
Unknown 

Anhydrous 
Dlethylhydroxylamlne 
Distillation 

(Pilot Plant) 

Bdlg. 25-Druranlng 
Vent Scrubber-

124.14.2 

p!l 

pK 

diethylhydroxyl 
amine 

diethylamine 

pH 

sodium methane -

sulfonate 
•11 kalinity 

grab 1 every 8 hrs/24hrs 

composite continuous 24 hour 

grab of 1 per batch 
spent batch 

3 days 

3 days 

4232 vac jet 

4282 v̂ -'c Jet 

4232 Vac jet 
meter 

4282 Vac Jet 
meter 

Std.Methods 

Std.Methods 

G.C./p.d. 
G.C./p.d. 

3 batches Scrubber 124.14.2 Scrubber 124.14.2 Std. Methods 
measure volume 

Unknown 

Std. Mc-thods 
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Process I'ariable Sample Type Monitoring Frequency Duration Sampling 
Location 

Flow Est. 
Location 

Methods 

Sldg. 26 Drumming 
Vent Scrubber -

124.14.1 

pM composite 

alkylamines 
crthoanvl phenol 
pri composite 

continuous, 3 days 
1 per drumming day 

continuous, 3 days 
1 per druinming day 

Sc!-Jbber 124.14.1 Scrubber 124.14.1 Std. Methods 

JTeter flov/ G.C./p.d. 
G.C./p.d. 

Scrubber 124.14.1 Scrubber 124.14.1 Std.Methods 
meter flow "G.C./p.d. 



I aM* tinmmm^mLAm 

ATTACHMENT A Continued 
Pennwalt Corp. - Wyandotte Plant - Monitoring Formjt for Characterization 

of Waste water from Washouts of Processes Discharging to 006 Outfall 

Process Vflf-lable Sample Type Monitoring 
Frequency 

Washout 
Frequency 

Duration Sampling 
Location 

Flow Est. 
Location 

Methods 

J 12 (Amy Phenol) 

! 20 (Di t-Nonyl Poly-
i sulfide) 
) 

j 
] 21 (Alkylamines) 

Mo discharge during washout 

pH . 
t-nonyl 
t-nonyl 

grab 
mercaptan 
polysulfide 

pH 
AT.monia 
Alkylamines* 

pH 

;>iTionia 
Alkyl ami nes* 

grab 

composite 

grab 

composite 

1 per washout 

1 each 8 hrs. 
during washout 
continuous during 
washout 

1 each 8 hrs. 
during washout 
continuous during 
washout 

1 per 

12-15 

12-15 

12-15 

12-15 

year 

per yr. 

per yr. 

per y r . 

per yr. 

1 event • 

1 event/ 
campaign 
1 event/ 
campaign 

1 event/ 
campairn 
1 event/ 
campaign 

2030 

21101 

21101 

21281 

21281 

Reactor 

Stripper 

Stripper 

Stripper 

Stripper 

Measure-
volume 

21101 Stripper 
measure 
21101 Stripper 
measure 

21281 Stripper 
measure 
21281 Stripper 
measure 

Std.Methods 
G.C./p.d. 
Unknown 

Std. Methods 

Std. Methods 
Std. Methods 
G.C./p.d. 

Std.Methods 

Std.Methods 
Std.MetP 
G.C./p.d. 

22 (Vullacs) 

26 (Diethyl 
Thiourea) 

No discharge during washout 

pK grab 
Ethylamine 
Diethyl Thiourea 
Carbon Disulfide 
Hydrogen Sulfide 

*The specific alkylamines to be analyzed for will be determined 
by the specific amine being run. 

1 per washout I per 2 yrs. 1 event 2603 Reactor 2603 Reactor 
measure 

Std.Methods 
G.C./p.d. 
G.C./p.d. 
G.C./p.d. 
Std.Methods 



i i * . H IK I I 

P r o c e s s V . i r i ab le Sample Type Monitoring 
Frequency 

Washout 
Frequency 

Duraticn Sampling 
Location 

Flow Est. 
Location 

Methods 

28 (H-S Recovery) p.i grab 

! 31 (Amine Batch) 
! (Distillation) 

35 (Alkylamines) 

33 (Endothall Acid) 

C.irbon Disulfide composite 
."uhylamine 
Hutylamlne 
Dietl'.yl Thiourea 
Dibutyl Thiourea 
;;rl;yl.Butyl Thiourea 
Hydrogen Sulfide 

pil 

pll 
A-.:::onia 
Alkylamines* 
Alkanolamines* 

A:;inionla 
A' .kylamlnes* 

pH 
? u r a n 
Endothall Acid 
30D^ 

grao 

composite 

composite 

composite 

5 per washout 

2 from 2812 
2 from 28j3 
1 from 2802 

every 8 hrs. 
during cleanout 

continuous during 
cleanout 

12 per year 1 event 

12 per year 1 event 

12 per year 

12 per year 

1 event/ 
campaign 

1 event/ 
camp-.ign 

*The specific alkylamines end alkanolamines to be 
for will be determined by the product being run. 

continuous during 
cleanout 

3 per year 1 ev.jnt/ 
campaign 

2812, 2813 
Reactors 

2802 Day Tank 
sampled separ­
ately 

3146 Stripper 

3146 Stripper 

analyzed 

3546 Stripper 

•The specific alkylamines to be analysed for will be determined 
by the product Liclng run. 

2812, 2813 
Reactors 

2802 Day Tank 
metered 

2 grabs per washout 3 per year 1 event 

3146 Stripper 
measure 

Std.Method! 

G.C./p.d. 
G.C./p.d. 
G.C./p.d. 
G.C./p.d. 
G.C./p.d. 
G.C./p.d. 
Std.Methods 

Std.Methods 

3146 Stripper Std.Methods 
measure Std.Methods 

G.C./p.d. 
G.C./p.d. 

3546 Stripper Std.Methods 
measure Std.Methods 

G.C./p.d. 

3810 Crystalllzer 3810 Crystal- Std.Methods 
lizer G.C./p.d. 
meter G.C./p.d. 

Std.Methods 
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Process Variable Sample r>-pe Monitoring 
Frequency 

Washout 
Frequency 

Duration Sampling 
Location 

Flow Est. 
Location 

Methods 

38 (Dlbutyl 
Thiourea) 

44 (Alkanolamines) 

45 (Dlethylhydroxyl­
amlne) 

46 (Methane Sulfonyl 
Chloride and 
Methane Sulfonic 
(Acid) 

pll composite 
Dibutyl Thiourea 
Carbon Disulfide 
Suuylamine 
Ilydrogen Sulfide 

pH composite 
Alkylamines* 
Alkanolamines* 
Ethylene Oxide* 
Propylene Oxide* 

pH grab 
Triethylamine 
Triethylamine Oxide 
Dlethylhydroxylamlne 
Phosphorus - total 

pH composite 
Chlorine 
HCl 
Methane Sulfonic 

Acid 

pH composite 
Chlorine 
HCl 
Methane Sulfonic 

Acid 

2 gvabs per washout 3 per year 

continuous during 
washout 

18 per year 

1 cvint 

1 event/ 
campaign 

3800 Reactor 

44146 Stripper 

*The specific alkylamines, alkanolamines, ethylene oxide, or 
propylene oxide to be analyzed for will be determined by the 
product being run. 

1 per Washout 

3800 Reactor Std.Mcthi 
meter G.C./p.d. 

G.C./p.d. 
G.C./p.d. 
Std.Methods 

44146 S.trippcr Std.Methods 
measure G.C./p.d. 

G.C./p.d. 
G.C./p.d. 
G.C./p.d. 

continuous during 
washout 

2 grabs per washout 

1 

2 

2 

per 

per 

per 

year 

year 

year 

1 event 

1 event 

1 event 

4520 Reactor 4520 Reactor 
meter 

4624 Acid Stripper 4624 Acid 
Stripper 

measure 

46115 Acid Tank 46115 Acid 
tank measiire 

Std.Methods 
G.C./p.d. 
G.C./p.d. 
G.C./p.d. 
Std.Methods 

Std.Methr 
Std.Mcthou. 
Std.Methods 
G.C./p.d. 

Std.Methods 
Std.Methods 
Std.Methods 
G.C./p.d. 
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Process Variable Sample Type Monitoring 
Frequency 

Washout 
Frequency 

Duration Sampling 
Location 

Flow Est. 
Location 

Methods 

46 (M.2thane Sulfonyl 
Chloride and 
Methane Sulfonic 
Acid) (Con't.) 

47 (Alkanolamines) 

Chlorine 
HCl 
Methane Sulfonic 

Acid 
Methane Sulfonyl 

Chloride 

pH 
Chlorine 
HCl 
Methane Sulfonic 

Acid 
Methane Sulfonyl 

Chloride 

pH 
Alkylamines* 
Alkanolamines* 
Ethylene Oxide* 
Propylene Oxide* 

composite 2 grabs per washout 2 per year 1 ever.t 4633 Receiver 

composite 

compos1t2 

continuous during 
washout 

continuous during 
washout 

4 per yr. 

18 per yr. 

1 event 

.1 event/ 
campaign 

4698 Cooler 

4765 Stripper 

4633 Receiver 
measure 

4598 Cooler 
measure 

4755 Stripper 
measure 

*The specific alkylamines, alkanolamines, and ethylene oxide or propylene oxide to be analyzed 
for will be determined by the product being run. 

Std. Methods 
Std. ;<ethods 
Std.Methods 

G.C./p.d. 

G.C./p.d. 

Std.Methods 
Std.Methods 
Std.Methods 

G.C./p.d. 

G.C./p.d. 

Std.Methods 
G.C./p.d. 
G.C./p.d. 
G.C./p.d. 
G.C./p.d. 

Pilot Plant 

Batch Distillation pH 
Alkylamines* 
Alkanolamines* 

grab 1 per washout 10 per y r . 1 event/ 
campaign 

4260 Still 4260 Still 
measure 

Std.Methods 
G.C./p.d. 
G.C./p.d. 



Process Variable Sample Type Monitoring Frequency Washout 
Frequency Duration 

Sampling 
Location 

Flow Est. 
Location Methods 

Pilot Plant 

Oatch Distillation 
(Cont't.) 

Pennac N3 Ultra 

pH 
Alkylamines* 
Alkanolamines* 

composite continuous during 
warhout 

10 per yr. 1 event/ 
carr.p.ninn 

*The specific Alkylamines and Alkanolamines to be analyzed 
for will be determined by the product being run. 

pH 
Monoethanolamine 
Zinc 
N Formylated 4870 
4370 
Triethylamine 
Carbon Disulfide 
Toluene 
Pennac NB Ultra 

compo site 1 
1 
2 
2 
2 

grab from 4218 
grab from 42100 
grabs from 42116 
grabs from 42106 
grabs from 42145 

1 per yr. 1 event 

4270 i 4271 
Receivers 

4270 & 4271 
Receivers 

measure 

Std.Methods 
G.C./p.d. 
G.C./p.d. 

4218 Reactor 
42100 Reactor 
42116 Receiver 
42105 Reactor 
42145 Receiver 

4218, 42100, 
42116, 42105 
42145 measure 

Std.Methods 
G.C./p.d. 
A.A. Soectro 
Unknown 
Unkncwn 
G.C./p.d. 
G.C./p.d. 
G.C./p.d. 
Unknown 

Pennac NB Ultra 

Pennac N3 

grab of 1 per washout 
Liquid Layer 

pll 
Dimethylamine 
Diethylamine 
Dibutylamine 
Carbon Disulfide 
Formaldehyde 
Thiourea 
Hydrogen Sulfide 

Pennac Part A 
Pennac Part B 

grab of 
accumulated 
wash waters 

1 per washout 

1 per year 1 event 

1 per 2 yrs. , 1 event 

Rotary Vac.Filter Rotary Vac. Unknown 
Filter measure 

42100 Reactor & 
42104 Reactor 

42100 Reactor Std. Methods 
42104 Reactor G.C./p.d. 
measure G.C./p.d. 

G.C./p.d. 
G.C./p.d. 
G.C./p.d. 
G.C./p.d. 
Std.Methods 

Unknown 
Unknown 



Process Variable Sample Type Monitoring Frequency Washout 
Frequency 

Duration Sampling 
Location 

Flow Est. 
Location 

Methods 

Pilot Plant (Con't.) 

Hexadecyl 
Disulfide 

Anhydrous 
Dlethylhydroxyl­
amlne Di sti 1 latio.n 

pH 
Bromine 
H3r 
Hexadecyl 

Mercaptan 
Hexadecyl 

Disulfide 
pH 
Bromine 

PH 

grab of 
accumulated 
wash waters 

composite 

grab of 

1 per washout 

continuous during . 
washout 

1 per washout 

1 per year 

1 per year 

1 r>er year 

1 event 

1 event 

1 event 
Diethylhydroxyl- accumulated 
amino wasii wcters 
Diethylamine 

42100 Reactor i 42100 Reactor Std.Methods 
42106 Reactor &42106 Reactor Std.Methods 

measure Std.Methods 

G.C./p.d. 

Unknown 

Std.;.!°thods 
Std.Methods 
Std.Methods 
G.C./p.d. 

4280 Vac.Jet 

4247 Receiver 

42S0 Vac.jet 
meter 
4247 Receiver 
measure 

G.C./p.d. 

NOTE: The term "1 event/campaign" is intended to Indicate that 
one washout for each different product group will be 
monitored. It 1? net intended to indicate that each 
washout will be r.onitoreo. 



C O R P O R A T I O N 

4 6 S S B I D D L E A V E N U E . W Y A N D O T T E . M I C H I G A N 4 8 1 9 2 ( 3 1 3 ) 2 6 5 - 9 2 0 0 

March 3, 1981 

Mr. Robert J. Courchaine 
Chief, Water Quality Division 
Department of Natural Resources 
Stevens T. Mason Building 
Box 30028 
Lansing, MI 48909 

Dear Mr. Courchaine: 

Listed below, by process, are the products which remain to be sampled 
as part of Pennwalt's Waste Characterization study. 

Process Product 

28 Sodium Hydrosulfide 

31 Hexylamines 

35 Hexylamines 

38 Endothall 

46 Methane Sulfonyl Chloride 
Methane Sulfonic Acid 

47 Dimethyl amino-2-propanol 

Isopropylaminoethanols 

Pilot Plant Hexadecyldisulfide 

Building 26 Sodium Methanesulfonate 

Alkylamines Amylphenol 

The following washouts have been completed since December 30, 1980: 

Process Product 

44 Dibutylaminoethanol 
Ethyl aminoethanol 

\ 

. - — " ^ " ^ c 
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lilPlS'.V.-CT 

Mr. Robert J. Courchaine 
Chief, Water Quality Division 
Department of Natural Resources -2-

There have been several changes in production operations since the 
Waste Characterization study format was written. 

Diethylhydroxylamine is now produced only in Process 45; the pilot 
plant operation, with respect to this product, has been terminated. 

Currently, Processes 44 and 47 clean out with no water being discharged 
to the sewer. 

Sincerely, 

PENNWALT CORPORATION 

^ 0 . E. Rhodes 
Manager, Technical Department 

JER:blw 

cc: Paul Zugger 
David Batchelor 
Roy Schrameck 
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March 3. 1981 

Pennwalt Corporation 
3 Parkway 
Philadelphia, PA 19102 

Attention: Mr. Fred Ve^l 

Centl«iaoc; 

Re: Final Ord':r of AbateEcr.t Nc, I'JsA 

Please finr? a copy of an executed Finr.l Order of Abatement Ko. 199'. 
enclosed for your records. If yoi: h/ive any questione rcgcrdiag this 
»attcr, please feel free to contact hr. Scott Ross at 517/373-8446. 

Very truly youra, 

WAXES RESOimCES Cd-IMISSION 

^A ':?l̂ ^ 

Robert J . Courchaine 
Execut ive SecreCaiv 

R J C : R L S : B & 
c c : F i l e s (2) 

J . Bogan, Pennwalt Corp. 
J . Trach t , PeimwalC Corp. 
F . Baldvio 
K. Zol lner 
T. K. Wu 
A. Hovard 
S. Frcenan 
J . >&il« 
t « 8ehr«MCk 
A. Manrardo, EPA 
Data Center , DliR 
S. S. Kich. Council of Governiaenta 

\ 

E ^ ^ 

'- r - . ' ^ 



STATE Or IlIJilir.A:; 

t.'..'.T£R r,cso'j;;o.ES COLIISSH.N 

li.T./.-lli 
OF 
Corp. 

urozs Pi;i:'.:i- ;;o. MI 0002381 
Fi:.'AL onutti t:o. 1994 

Lansinq 
.•: Water Tvesourceo Coi-riission on February 19, 1981 

(^'.:.l L ty l)i .vision, 
rci'S Co:.:;.i 56ion : 

, Michig.^ii, upon ^rcs^.-iicat Loii by 
and Lar.cd upon the o f f i c i j l f i l e s 

.'. .' .. :: . • • . - • " :'"r::;r;:C C^ ?,\~.T UL I n e i.'.-tCl- r.>-: o .m- . rb Cu n r i M O n 
.'i, . Ci ̂ : I'.ic : ;-.n U.-r-.'-i't-.-nt o i Kcitiiral R(;Gourci;'o. l l iat ?i.unwalt 
Co-, -:•..: i'^1 v j s isiiuiid ' iat io,- . i l I ' o l l u t a n l DiTchari;c El iminr i i ion 
f.y.t.,-. ; : ; ; J : : ) I'.^r.-.il : :o. >:: 00023.?! on June 20, 1975, for i t s 
Vj.. . i . ;-:tc ' i r i l i t y iv, •.//."ndncto, Hirl i ig. in. Said P c r n i t waa rcvis-^d 
>; .rnh 3 , J 3 7 O , anJ ar.^iri ''.^y 2 1 , 1976. 

to 
I.-.-. 
Co,. 

t : . . : : ; c i . 
r A.-r of 
• - • t i - : , r -

'• t •. n >.",; t .-• 

•:•- s - r f . : 

.... . r.; *. 

i c y sta-.^ 

r.K??.rZ^ FI:';'I:;C CF TACT of tl;'? \J.:lcr Ce. OLT-.-F CrniTir^ion-
; .-.n D..'i.-.rtr ».nl of :;.ntural Rti.sr.urcoi., tlii; Fo(Ii.ral Cliian 
iJ77 ^ : \ I . . V ' 3 - i i / ) , vitich iiri^nj.-'.i tno Kcder.;! K'jtcr . 
; r o I A-.L .--.-iirirrcnts o i 1972 ( I ' . l . 92 -300) , ;;IK: I'.ie 
r KPsoiircr^s Coi.-iiission Act (Act 2.;5, P.A. 1929 as 
. i r e ll..--.: ly r.o l , . t«r tV..,n Ju ly 1, 1977, a l l d i s r l i a i g e r 
j i watt'i-u of t;ie S t a t e of Mithiiian havo wd.Jtr trur.tment 
> : a l l c d cnj opi.rat i I'l;, wiiich confoiLi with L.Dt P r a c t i c a b l e 
Oo.^y C i r r t . i t l y Ava i l ab l e ( D.P.C .T .C. A. ) a< def inod 
St..:---;. ^r v-.roi;.:n;ntal Prot .?c: ion Ai;cncy (U.S . KPA) 

rtrii.f.cT.L lii.-.itHLio.i;. n:!cci;.'.ary to meet the water 
a:da of the S t a t e of Michigan. 

K i J i.:.-..::. ' T:. 

-nJ t:..: ;:i.; 

of co . - .n l i i . . ! 

CX?!l;:3S Kl;;;)!:;!"; r.F FACT of the l/..tor Reisources CcmiisBion 
; -n 0 rp.TrLni.,it of Nat\ir.il RcpoiirckS, t h a t NPDES Permit 

il co.iL.i ir.''d f i n a l e l t l u o n t 1 j Mi f:.i t i onti and n schedule 
: :o ach ieve tliose 1 imi tatio;i.^ by J u l y 1, 1977. 

t" i '.i:;;,K r r . K.;:'K;.'^'J IT . : ; ) I : ;G OF FACT of the Water Re.iourccs Co:riii«sion 
a-. 1 'IC. l.i" i, -111 D/.-p^i'.nent of n a t u r a l Re..-.ources, t h a t al thouj;li 
F£-..'-...v.l t. »-.>[ :vr.Tt io.T co:.-.;3lieu wi th p.^ttionn of the schedule of 
f'^-.pi i .-..'-.ci-, '.'.•i c.jj.'pa.'.y v i o l a t e d the terms ai.d c o n d i t i o n s of NPi)i;s 
. ' . '^.:it ',:<•!. ::i CC023S1 t>y i t s Continued i n a b i l i t y to achicva e f f l u e n t 
l i : ' . . t a t i o n s s p e c i f i e d w i t h i n the p e r n i t . 

IT IS FUinili.U i.ir. KXnii;'"..'; FIllDIliC OF FACI of th.- u'ar.-r Ut ;o'irc 
and Hl<:lii,-',.in rKrp.irln.i'ut of Natura l i;.-:;oiirc.-s, t l ial a j .̂  v 
of tlie.'H. cont i nni n;', v i o l a t i o n ; ; , a F j m l Order of Ab.Ttf..-n 
Order No. 1931 was mt ' ^ red in Oct.iber 1977. Under pv.)vi-. 
the F i n a l Order, Pennwalt Corpora t ion inv.od i.Ttc ly paid o:. 
dnmaj^rs the sum of one hundred f i f t y thou'j.Tiid d o l l a i i (>• 1 
t o the general fun<l of the S t a t e of Michip.an. Addition;.il 
F i n a l Order iw3difi»'d t\\e Gchedule of coi.'.pl icnce con ta ined 
Permit No. HI 00023R1, a l l owing an ex t ens ion of t i n e for 
coiapli.;nce to October 1, 19V7, for Ou t f a l l 002, to A ^ r i l 
for O u t f a l l s 003 and 005 , and to February 1, 1978, for 0.. 
006 . 

1 , •. 

t f i . 

IT IS FUUTIll;n TllE EXl'R. ;S FXMinNO OF FACT of thu- Water Reso .re .-
ond the Michig.in Department of Natura l Resources , t h a t T.-.i 
Corpora t ion f a i l ed lo a t t a i n the o p e r a t i o n i l l eve l ntce^is. : 
n e e t the e f f luen t lir.,i t a t ions s p e c i f i e d in Final Order rJo. 
i n accordance with the schedule o u t l i n e d t l i e r e i n . 

IT IS FUKTIIEU TIIF, EXPRESS FIHDINC OF FACT of C\n Water Re.soi;rco.~ C 
and the M.ichigaii nepartment of Natural Resnu i ce s , t l ' a l L : : J : I • 
of i-'inal Order 1931, s p e c i f i c to violat ioi^r . of tin.-.l o f t i u ; . . 
a f t e r veciuircd compliance d a t e s , Pennwalt Corpora t io : . C'. i;'. 
made n.Tyments of Liquidated dar.iapes toLalin^;; an add i : ie;..-. 1 -̂..L 
hundred eif.hry thousand do l l . - a i ($l?0,ii0>T.0O). Sub-e.>i.-;-.. \ : , ' 
of the f ina l e f l l u e n t l i m i t a t i o n s were v i o l a t i o n s of ;he y . :• .'. 
Order for wtiich the S t a t e could seek o the r .ind f u r t h e r n 1 i t : . 

. ^ i t ..̂ n 
. . .iiOTl" 

IT IS Tin: E>;PKL::S ri::o:;;c: OF F.\CI of the uvter R.-=ourees OmMsji.-
and the Hicliigan Department of Natural Re*;ourccs, that ir. i.-,-

wilh Part 5 Rules of the General Rules of the Water R<sourj^. 

that Pennwalt Corporation is r̂ -̂ iuired to submit and iii.pl..r. ;: 

Pollution Incident Prevention Plan. 

IT IS FURTHER niE E.XP1;LSS FIHUIXC OF FACT of the Water r,e50u-.>.̂ o 

and the Michi-an Department of Natural Resources, th.at re:-.:.-. 

Corporation snbuittcJ a revised Pollution Incident Prevent i.-

(PIPr) November 15, 1979 ajid that said plan included a pr.;. 

implementation seliedule fjr construction ot additior.al e"r.: 

facilities for both the East and West Plants. 

IT IS FURTHER TdE EXPRESS FIMDKIG OF FACT of the Water Resources 

and the Pichig.in Departuenc of Natural Resources, th:.; t...- ; 

contained in the United States Environmental Protection A ,. 

(EPA) pioi.mlcTi.cd piidclines for the Inorganic Cl.cnical u.-. 

subcater.ory, dated March 12, 1974 and May 22, 1975, are .not 

to the Pennwalt fs-ilities. 

. .i'j lor. 

..-.: .-t io-i; 

,:;4-Mc 

IT IS FURTHER TllU EXPaE.IS FINDING OF FACT of the Water Re:.ourcco t, 

and the Michigan Department ot Natural Resources, that the L . 

continuously measures pH at all its process wastewater disc... 

http://pioi.mlcTi.cd


d • : 

'. ::• i';:'..":^ Fl;.;'l*'*'; OS FACT of tlir W.itcr i;..-suiirccs L'numirision 
;i ..I f'' , . , : i v n : of I.'itur.il H<...nirf,'';, HI.TL rUo M'A 
l i ' . ; . . ; : '•••,;•'..•,.) |7\: ' ' ' ! :.r ro:* :; t i)[:-u:.\ i i t '- i oi- ru i:ni.ui:NT 

i j ,'•'.. I , ..•; ' ; , / •.. r<o::].'{ j .'.•• u : i j : j i'̂ l pub] i:;l)cJ IJovembcr 
\ '.' ! i t . iCJi ' ; . iitaiuLirtis (u.U-'.^.U) wlicnovci f i na l ^^Ltlut'iit pll 
: - T'.'v.ir^.J t j be n':a'>urcd con t inuous ly rr.jy be beyond tlic c a p a b i l i t i e s 
of L.T uH'i BwT s y s t e m s . " 

£ r , T . •::;:'. T:iZ V.\?Rr.SS FINDI.NC OF FACT of che U'oter Resources Coj/ijiiission 
cr.'. •-'.. L' . ' i ' r : .:':it of W j n n a l Rcsourccr., i h n t , as evidenced by 
t;:o C.-p-.-iiy's J icc- .bor 18, 1979, dc;:ionstrat i on of t l i c i r ex i sLing 
p'.i c o n t r o l f a c i l i t i e s , the pfl l i m i t a t i o n s con ta ined i a t h i s F i n j l 
OrJor a re a p p r o p r i a t e . 

r'.T.":':::?. T.IZ. :̂>:?i',E3S ri:;Di:X OF FACT of the water Re.sourcofi Cnrntiiiasion 
^r,.i t . i . :-1 i - n i 3 •'. n Dopnrtnijnt of Natura l Reaourcos, t h a t compliance 
w:".;t i...-. -/.i 1 L.-.i t ac io t i j cor.t.iincd in th ib F ina l Order w i l l i n s u r e 
I ' - l l ;^r(rectiDr» of the S t a t e ' s water q u a l i t y s t s n d a r d s and w i l l 
pro:e.;L the S t a t e ' s wa te rs a g a i n s t p o l l u t i o n , impai n j c n t , or d o s t r u c c l o n . 

IT IS ;.: ^L PAi'.ri tt>, the Dopartmenc of i i j t u r a i RL'I;UUI c c s , tii~: 
•ci'i Cc,~r.iszion, a.Td Pci.n'.'a I t Corporal ion , t h a t in the 
: f i? :L)v . ' ;^iiiceli.ie:; for pll, i t i s tlio judi:iiicnt of Llic 

u.ic ; ri c nn'. :o I f .•:c i 1 i ci rr: i iis 1^11 ed Î y t l i t Cn:i[..iny 
, :.z I r.-CLiCuMc Oc.ritrol Ice] n o lot;'/ C u i r e n l l y AvjiJ. i ' jJe 
. ) . Tiie uizlif-.B a l s o recog.i ize thnt the United S tuccs 
1 P ro tec t ir^n Ai;riccy (EPA) ha.*; ne i i l i c r made a f i na l 

,r\ on ch i s izsn': nor aiichori zed th? i n c l u s i on ot the 
".s conta ined h^Tein in a r ev i sed UPUES permit for Pennwal t , 
1 r..Ti dcter;ni I'.at i on by LP A on t h i s i s sue may r e q u i r e 

of t h i s F inal Order or the NDPLS p e r m i t . In t h i s 
r r"^i"ty may seek su-h t o d i f i c a i i o n . 

IS T'S.\:":'̂ 'X T;iC LXPT-LSS FINDING OF FACT of the Water Uosour es Comjnission 
Ar.l C . y.i-Vij-.;n D.'p.irtr.cnt of N i t u r a l Resources , t h a t the Company 
has, ruvii'wed t ' l i f Consent Order and whi le n e i t h e r a d m i t t i n g nor 
der,;-:r.^ t'.kat l i t i g a t i o n of the i s sues would have r e s u l t e d in a 
fit .dir.^ of the v io l . ' i t ions r e f e r r e d to in t h i s Order or award of 
the d...j;-jes ?et fo r th in t h i s Order , has agreed to i t s e n t r y as 
z F ina l Order of the Water Resources Co"jnission. 

a-.. 
Er.v 
( S i t 

; H 
c : . i 
c ^ J 

fc./i; 

i - .C . 
i rc . r 

: ' . - . • 

. : 1. 

t \ 

i i i.-
" . ^ I 

•. . C A 
, ..-.La 
.-..It i c 
t i t l e 

t a f 
a t i o n 
e i t h e 

SECTION A i-:KKi.iii::;r CON u r n ()::.•: AND ;:n.-nToi!i : ; i : i-.r:';:n:.i .•ii:::i..; 

IT IS FUUTIIi:i( 0:(Ui;i(l:i) tliat Pennwalt Corporation shall comply i.it:-. 

following icr.trictions and conditions: 

1. Final F.ffluent Limitations 

During the period betinning on the effective dcte of t' 

Final Order and lasting until the expiration of autf..;r. 

under this Final Order, the permittee is authorised to 

up to a m.iximuin of eight million one hundred thfcu..arii i 

gallons per day ot noncont.-.ct cooling water froT. CU:L..'. 

Such discharge shall be limited and monitored by the pj 

as specified belov: 

Di'char[^o Limitations 

kg/day (lbs/day) Otiicr Limitations y.c: 

,.:.J) 

Effluent Monthly Daily 

Characteristics Average Maximum 

Flow, M /Day (MGDI 

Total Suspended Solids 

Total Residual Chlorine 

Ammonia (as N) 

Chlorides 

Oil i Creaae 

Temperature 

COD 

Monthly Daily M.:.i. i.; . 

Average May.innm Fi • r 

3x i.\o" 

Weekly 

Weekly 

Weekly 

Weekly 

Dailv 

Weekly 

Weekly 

No Visible Film 

Crib 

Crab 

r:.it, 

C-..'.-

Vi,--.-.' 

O.servat i or. 

Ke ;.:;:;-

The tens noncontact cooling water shall mean water us.;d for ccalir 

which does not come into direct cont.ict with any raw caterial, ir,:c ..jiiate 

product, by product, waste product, or finished product. 

a. The pll shall not be less than 6.0 nor greater than 9.C. ..... 

pH shall be monitored as follows: weekly; j^rab. 

is T:!; .t-".'."Ki; C,y.:,S.'-'.".Il that rinal Order of Abatement No. 
c; Q-.t̂ lier Ii, rj77 is hereby rescinded. 

1931 entered 

IT IS r.".;!: '.;. 0;:':-:r.:D that l;̂ l;;;S Permit No. M I 0002381 issued on June 

20, 1971,, as SL':)r;cqucnt ly revised, is in full force and effect 

e/ce^t that compliance with Section A of this Final Order constitutes 

co.-.pLiar.ce with Part I, Section A of the Ni'DES permit until NPDES 

Fer...it :.o. y.I 0002331 is reissued, suspended, rescinded or revoked. 

b. The discharge shall not cause excessive foam in the? le.-tJv:::^ 

waters. Tlie discharge shall be essentially free of iica: L;ij 

and settleable solids. 

c. Tl\e discharge shall not contain oil or other subst.ir..:.?s i . 

amounts sufficient to create a visible film or shee4\ c;; ...... 
receiving waters. 

d. Samples taken in co.npliancc with the monitoring req•.il^; a: t 

above shall be taken at Outfall 001 prior to dischai::^ to 

Wye Street storm sewer. 

«. In the event the permittee shall require rhe use of i.'.ite;-

Treatment additives the permittee shall Aotify the V.icai ..-

Water Resources Coiimission in accordance with the re.piii< . u .s 

of Part II, Section A-1 ot NPDCS Permit No. Ml 0C02351. 

I ( 



Fina l Lff luent L i m i t a t i o n s 

Li : r in ; t'..- p.'i io;l b..i-inninR on the e f f . 'C t ivo d.ile o t th in 
F i n i l 0; 1 i ..n.J la..;tini; u n t i l th..' i->:i>i r.ll i on nt author i ;•..it ion 
Lii : . r l i . i s r i n j l OiiJer, tlie p i - i n i t t e o i s .[ul hot i z c l to d i s c h a r g e 
u'. to .1 :-. v:i^..j-i of 5>. vi?[itccn mil l i e n n ine h.iii.IrcJ thnu.'i.inJ 
(17 , ' ' i . l , . ' , . j ) i j l l o r . i per d^y cf c o n t a c t coo l ing w a t e r , p rocess 
v j t e r , an,; m n c o n t a c t coo l ing water from Outf . iU 002. Such 
<;iich.:r-o b ' la l l be l i m i t e d and monitored by the p e r m i t t e e 
as snec i f i ed below: 

Discharge L in i i t a t i ons 

Ef i ; - . r.t S'.r.luiy 
C • - • : I : r i .k t ; c A ^(. rajl^c 

(Ibs.Mr.O 
Daily 

Maximum 

' r Lir. i t a t i onr. Moni t n r i np Regti i rrment s 

:; /ji.y iy.Cu) 

Monthly Daily 

Average Maximum 

No Visible Filn 

C C J 

Votr.1 :.dr-.d 

iJcJai.'r.. :iont 
Frequency 

3 K Weekly 

3x Weekly 

Daily 

Daily 

3x Weekly 

5x Weekly J.-iid:. A103(90'it) 6200(16092) 

/.Ti:iia (as :;) 1.* mg/l 2-3 ms/1 3x Weekly 

Tc;.-.: Lcsiijal Chlorine 1.0 mp/l 1.5 mg/l Daily 

Sample 

Typo 

2A )!r, Comp. 

Visual 

Observation 

Reading 

lU Ur, Conp. 

Crab 

24 Ur, Comp. 

Crab 

T-t.il Lfod 0.6(1.37) 1.25(2.75 Twice Monthly 2A Hr. Conp. 

Vr.'-. ter-i r.̂ :.:cjr.tat t cooling \;3ter shall cean water used for cooling . 

v',.;c.. doei [.'jt taTe into direct contact with any raw material, inlerncdiate 

product, by-picduct, waste product, or finished product. 

a. Tlie ;.'rt chill be within the range of 6.0 to 9.5, 907. of the 

ti::e; vitiiin the ran;e of 5.0 to 10.0, 9 5 % of the time; within 

Ir.? rcnge of 3.0 to 11.0, 99% of the time; vithin the range 

of 2.0 to 12.0, 1002 of the time during a 24 hour period beginning 

o- cr aS?'_t 7:00 a.n. of •ach day. llic pil i,hall be monitored 

as follovs: cent inuou?;; report the maxirunn and minimun and 

percent cf time within each range during the above 24 hour 

pc-r iod. 

b. I'r-e <;iich,-r;;e shall not cause excessive foam in the receiving 

u_toro. T.-.e di!.char?,e shall be ebscntially tree of floating 

and settl...-.ble solid:.. 

c. r:;c <fisch.-.r-e shall not contain oil or other substances in 

o : o t : n \ a .suj'iicient to create a visible film or sheen on the 

receiving waters. 

d. fn--,li:s taken in compliance with the n.mitoring requirements 

,^l^•.•c ihall be taken at Outfall 002 prior to discharge to 

th; D:troit Riv^r. 

c. In 0::- .'/tnt the pcrr.Lttec shall reo.iirc the use of Water 

Iricl:-. ui -.Iditives, the perinittce nli.ill notify the Kirhi,-;'ni 

W.iti-r >'.'.:,u'irccs Com.iission in accordance with the r.-.pii rcinents 

of Part II, Section A-l of NPUEi Permit No. Ml 00023BI. 

3. Final EUluenl L imitat ions 

During tin- period bc.f.inning on t.'ie cf fvcl i v.- d.itr o i :'. 

Kin.il Odor and la..,iing until Ihe I'Xpi r.ii ior, of ..I.::,J:: 

under thi.i Final Oid.-r, Ihe perinitiei is .'.uthor i ;•.. d t 

up to a raaxiinui.^ ot nine million <i;-.'.it Uu.iJred tUcu . i. 

golloiii p.!r day ot contact doling w.ucr, proccsi w.,t.-! 

waste water from tlie cell roor.., and noncontact cocli:,, 

from Outfall 003. Such dischaii;c shall be limited i:i.J 

by the permittee » s specified below: 

DischarjreLini tatioKs 

Effluent 

Characteristics 

kg/day (Ibs/dav) 

Monthly Daily 

Average Maximum 

Flow, M'^/Day ()KiD) 

Chlorides 

Oil & Crease 

Temperature 

Total tjuspended 

Solids 

Ainaonia (as N) 

Total Copper 

Total L-iad 

Total Residual 

Otli.T Lini t.-.r i ' , r ^ 
Honthly Daily 

Average Maximum 

No Visible Filn 

1481(3266) 2963(6532) 

0.45(1.0) 0.9(2.0) 

:hlorine 

3 r.c/1 5 ng/l 

1.0 wg/l 

1.0 ng/l 1.5 oi/1 

!:.-r.;r;-r 

Mca.-.;:-

Frei 1- ? 

3x V.Vc'.i 

3x Wck 

Daily 

Daily 

5x Week 

3x h'.v':: 

Twice V. 

Tuice ;: 

Daily 

"r 

ly 

ly 

' • : • • 

...It'. 

- • : . : • . 

r .; r - -11 s 

Ci i;.'. CO:TP 

Viji;:.! 

Cbo.: f vation 

K.:.iJir.g 

Cr.;b 

:'. Ir, CDr.-. 

' >• 2^ ilr . COTOp 

*j C4 V.c, Co=p 

Gr.;b 

The term noncontact cooling water means water used for cooling v..:.;'. 

does not come into direct contact with any raw material, incernoJ--:o 

product, by-product, waste product, or finished product. 

a. The pll shnli be within the range of 6.0 to 9.5, 9 0 ' o i i-1. 
time; within the range of 6.0 to 11,0, 99t cf the ti-.v': .̂ ..J 

within the range of 2.0 to 11 .0, 100? of the tiro duii:., .-. 

24 hour period bcg.miinf; on or about 7:00 .;..u. of cac'.i Jay. 

The pH shall be monitored as follows; cont inno'i^; r-.-.̂ .'t 

the tn.ixinmii and minimum and percent of tioie within e;.cV. r....̂ .: 
during the above 24 hour period. 

b . Tlie discharge shall not cause e;4cessivc foam in the r.-.-."i-. : .̂  
waters. The discharge shall be essentially free of ilcir ;•.; 
and settleable solids. 

c. Tlie discharge shall not contain oil or other subst.n.ice:. ir. 
at.iounr.'; sufficient to create a visible film or sheen .̂.i t".. . 
receiving waters. 

d. Samples taken in compliance with the ntonitoring r.'quirc--. M ti 
above shall he taken at Outfall OOJ prior to dischai^je to 
the Detroit River. 

c. In the event the permittee shall ree.uire the use of '.'-.:cr 

Treatment additives, the penniitee shall notify tin- ?;ic.ii 

Water Kosourccs Coiiui as ion in .iccorJance with the reqiiir^.. 

of Fare II, Section A-1 of NPDcS Permit No. MI 0OO23JI. 

http://T-t.il


•; : l.:i.-:-.t Lir.i t j t i On-. 

Z • • ' . : [ t . . i p.'rijj l, j.'.i nn in^ on tiie I'ltectivc date of this 

t.r.;'. u.-'T anii l a c t i n g until the ex p i r a t i.in of an thi>ri::ation 

t-ifi-r this F i n a l O r d e r , the pcr;.utteo is a u t h o r i z e d to d i s c h a r g e 

u ? t.5 a na>iinu:i of two m i l l i o n three h u n d r e d thousand ( 2 , 3 0 0 , 0 0 0 ) 

gjllc.-:: p.:r day.-* of pro c e s s w.iter, i n c l u d i n g ferric c h l o r i d e 

pr3Ccs> w a t e r trcn O u t f a l l O O S . Such d i s c h a r g e shall be limited 

and 3onitored by the permittee as specified below: 

Discharge Linitations 

V.?.'dav (Ibs/J.iy)"* Other Linitations Monitorinf; Requirementa 

Monthly Daily Monthly Daily Measurement Sample 

;»ris:i:s ra;e Maximum Average MaxiTum Frequency 

« /Day (MCD) Cone inuoua 

C:D 

^spended 

.ds* 

M) 

T o t a l 
Cr, 

CMcr 

: - c a 1 

Oil i 

?.'. 
or 

^ • -

T r 

s i d u a 
ine 

5 

j d 

Crease 

1 

212(467) 425(934) 35 m^/l 70 mg/l 5x Weekly 

821(1801) 3x Weekly 

1.0 Bg/1 1.5 ng/l 3x Ueekly 

1.0 mg/l 1.5 mg/l Daily 

3x Weekly 

•Typg • 

Crab 

24 Hr. Conp. 

24 Hr. Coap. 

Crab 

24 Ilr. Coup. 

0.0(1.4) 1.2(2.7) 0.1 cg/1 0.2 lug/l Twice Kontlily 24 Ilr. Comp. 

Mo Visible Filn 

reaperaLure 

Daily 

Daily 

Visual 

Observation 

Reading 

* Tr.c ab3"e licitations for Total Suspended Solids may be modified 

to r.it v.ili:e apor. de:::onstration Co Che Chief of Che Water Quality Divisiou 

of tr.̂  y'.ic'r.igin Departaent of HaCural Resources that gros* values, are 

ur..ittainab°.e due to technical or economic conaiderations. Such modificatioo 

s)..^' ^e =ade In accordance with Pare II, Section D-4 of NPDES Permit 

:;& :co233i. 

* ^ kg/day (its/day) values are not related to flow volume. 

a. TT.e pH shall be within the range of 6.0 to 9.5, 902 of the 

tir:e; within Che range of 5.0 to 10,0, 952 of the time; within 

the rangi of 3.0 to ll.O, 1002 of the cirae during a 24 hour 

period bf-inning on or abouc 7:00 a.m. of each day. Tlie pll 

shall be nonicorcd as follovs: continuous - report the maximum 

ar.:! -.j-j-.-i and percent of tine wichin each range during the 

i'jcve Z^ hour period. 

b. T>;e discharge shall not cause excessive foam in the receiving 

waters. The discharge shall be essentially tree nf floating 

and settleable solids, 

c. TV.e discharge shall noc contain oil or other subatancca in 

a^jjr.ts sufficient to create a visible filia or chcen on the 

receiving waters. 

d. S3-r,lcs taken in c o n p l i a n c e i/ith tho i.ionitorinr, roqui rciocnfs 

ahove r.'.all br. taken at OiiLf;tll OOJ pr i o r to tai:<ing w i t h cfllu»;nt 

frora the V.yandotte-Wr.yne w a s t e w a t e r treatment p l a n t . 

Vir,t ,} ^ ' f f l •^o^ l^ ?ini ;r i«rt<. inc T o r . i l f : h l n r i H i ' l .n . i . l i i 

During the period hi-ginning on tli" effective J.uc of f.,' 

Final Old* r .uid la.-̂ tinj; until t \ , t ' expiration ..if .lutl;..-' 
under this Final OnL-r, tite permittee is authori^.jj t.-

contact cooling water, baro.rir̂ tric condenser uatcr, n.TJi 

cooling water .id process w.ii.'r from Outfalls 001, Cv * , 

and 005. Such discharg...s shall be limited and ctonitorc.i 

the permittee as specified below: 

Effluent 

Characteristic 

.5 ischnrgn Lirii t.'it ions 
kg/day (Wio/day) 

Daily HaxJTTuitT 

To ta l Combined O u t f a l l s 0 0 1 , 002, 003 and 005; 

C h l o r i d e s * 227,000(500,000) ::..;:iy Calcula; 

* The above limitations for chlorides may be modified to a net v..l_' 

upon demonstration to the Chief ot the Water Quality Division t...:'_ ..-.•o-s 

values are unattainable due to technical or economic co.isider.it; ..-r. 

Such modification shall be made in accordance with Part II, Sectlct 

B-4 of NPDES Permit No. MI 0002381. 

6. Final Effluent Limitations 

During the period beginning on the effective d.Tte of , ' • . 
Final Order and iHsting until the e>piiatior. of autk ri.. . •-. 
under this Final Order, the fcrmittc? is ;.jrhĉ r i-r.-i ti. ̂  . . ' . v i . ' 
ui> to a i)i.̂xii.iu..t of ten i.iillion (!0,C03,uC.i) g.'.llo.-.s 7-:" 
of noncontact cooling water, baro-.otric cor..^ca^er wat.".- .-̂  1 
process water from Outfall 006. Such discharge shall i... 1^. Llad 
and aonitored by che pcrraitteo as specified below: 

Discilarpe Lirii t .ir ion:: 

kg/day (lbs/day)* Otiior Linitations 

Effluent Monthly Daily Kuntiily Dully 

Characteristic Aver.Tge Maximum Average Maximui 

Flow, M /Day (HGD) 

BOD, 

COD 

661(1457} 967(2133) 

Total Suspended 173(380) 259(570) 

Solids (net) (net) 

Menir.---
Hea^u;-

Frcoi..-.- ; 

3x Weekly 

3x . 'eckly 

3x Weekly 

3x Weekly 

Chlorides 

Aouonia (un ion ized) 

To ta l Res idua l Chlor ine 

Phenol 

Su l f ide 

Tenpera tu re 

Oil U Crense 

T o t a l Zinc 

4000(8300) 

( n e t ) 

4 . 5 ( 1 0 ) 

3x Weokl;, 

0.2 mg/ l 3x Weekly 

0.5 o g / l 3x Wi.jkiy 

0 .2 mg/ l 3x Week, y 

Weekly 

3x W..okly 

No V i s i b l e Film Dai ly 

1.0 mg/l Twice Mo.r.!: 

24 Hr. Cozp. 

24 Ur. Cocp. 

2s I lr . Co=,'. 

r4 Hr. Conp. 

Crab 

Cr ib 

24 i l r . CoL-.p. 

24 Hr. Cciap. 

Fo.nJi!.;-; 

VUual 
C D i c r . a t i o a 

24 Ilr. C o m , 

* kg/day (Ibs/doy) values are noc relaleu Co the flow volume. 



a ': 

b. 

pi: ;l:Ul he within th*: r.injr of 6.0 to 9.5, 90'̂£ of Ihc 

; •-•̂ ti.in tl.r ir..» ;c nt 1J . 0 to Ui.O, lOO!' of the lirii* durinj; 

l,:.,.r ;KTiv.J h;,̂ . inni ill; i<a or about 7;L.O a.HI, of *'.-\cU d;iy. 

*.;.••• ;'.; . : iW h-- »..i.Mlorc.l cs follows; ront jnu'i'i-; - voporc 

t:- ' •*• • . ._ . •, 'J _' 1' 1 i'l-'.'T and percent of liii.u within ojch r.iuijc 

cjri.n^ Li'.e .ISOVL* 1^ hour p'crricd, 

T..̂ : ̂ îic'.-. .r,;o fhill not cause excessive foam in the receiving 

v:.corL:. 7..C diicl.«r£e shall be essentially Creo of flojting 

and settleable solids. 

c. The discV.,'.r,̂ o shall not contain oil or other substances in 

a-^unts :;uii'icient to create a visible filiu or s^tccn on the 

rectiivir.^ vatcr». 

d. Si-plos tr.Utn in coraplinncc with the tnoiii torinf, requirements 

fl'_ovc- shall be iaV.eu at Outfall 006 prior to discharge to 

Mun^j^jjn Crotk. 

7. UntaV.e Xciiitorlag Requiretaents 

D^rin- t '^c period beginning on the effective date of this 

final Order end lasting until tVve expiration of authorisation 

unuct this Final Order, the permittee sh^iW monitor the intake 

a5 specified hciov: 

• .. r 1 <> t i c 

EC.: 

TK. 

C:. 

CO 

• s 

t . l l 

I r i 

3 

Suipcr.ied 

I'j'SS 

Solids 

l ^ . i ^ u r e - . -'lit 
trc-iluency 

Weekly 

5x L'eciely 

3x Weekly 

3x Weekly 

J j ^ e _ 

24 I lr . Comp. 

24 Hr. Conp. 

2A Hr. Corap. 

2'i Hr. CoDip. 

8. 

a. Scrplc:- taken in ccnpliancc with the monitoring requicements 
above shall be taken of the intake after initial screening. 

i-iT.itnt io'.i* I Xo-.ii tori.ig and Reportirg Rcfiui reir.ents for Deep Disposal 

B::;:,irL.̂ ir̂  up^/n the is5u.-\nce of this Final Order and lasting 

i.Mil tfe? e>.piration of authorization of this Fiii.Tl Order 

the j.^rnittee shi: 11 dicpo.oe of priviou.-.ly authoriz^.l w.tstewatecs 

iiito cn a;proved strata by tii-:ans of dispos.il wells which shall 

be eqri^r-ed, ter.tcd, a.ld operated in f .r̂ni Drm.ince with the 

rcr.. i.-..- ..-Its of I:..J i':ir.̂ r.il '.'.Us Act, Act 315. Public Acts 

oi *':*.'':* and .\rv. '.̂ •'.3, Public Acts of IS.?9, su anendcd, and 

t'.e rul.^s proi.i.il;;aced tiiereander. Tl.o co.-npany shall subciit 

to t'.ij C.iff o; tie; W.nt.'ir Qu:ility Division and obtain his 

a..fr>vjl of itr. continj^-ncy plan for p.^rioda of out.'ige of 

the d;.:? well dib^iosal system. Any out.igc of the deep well 

disp-^^l systc.i 'jhall be im.-nc.Jiately reported to the Chief 

cf the '..'ater Quality Division and the Geological Survey Division 

Supervisor of Waite Disposal Wells. , 

VAJtAMI-n;KK 

VJelllioad Pressure 

Flow Bate 

Flow Total 

Total Suspended Solids 

LIMITS 
(None a c t ) W,.,.kly 

Weekly 

Monthly 

Weekly 

MG/::;-

t i \ : - z . 

. , : . . - . ; ) 

: - - = : : ; .y) 

, , . .1 (Grcb) 

The d i s p o s a l to the deep wel l i s l i m i t e d to c u r r e n t l y a u t h o r i z e d J ; , 
Any new discharge..? to the deep wel l s l ia l l be done in accordance wi t . 
Pa r t I I -A-1 of t.i'DES Penui t No, MI 0002331. 

The above a u t h o r i z a t i o n p e r t a i n s to the deep wel l d i s p o s a l u n i t s ».. 
pe rmi t t ed by the Geologica l Survey D i v i s i o n of the Michigan Dep^it .. 
of Na tu ra l Resources . 

Mineral Wi-ll Permit No. 

049-736-882 
048-735-882 
047-736-8S2 

W e l l 

4-049 
6-C4S 

15-047 

Report inr^ Rpqnirriorntp for Deep L'oll Di -I 

'klic pcrriittee shall comply witli the folle..jing iepr».'tinf. in a.c-:- :.-^ 
witli the schedv.le under C of Nl'UCS Pet.iit No. Ml 0002351, ^^i.^,,;, 
Compliance - Deep Well Dis,'>osal. 

a. Submit contingency plana for periods of outage. 

b. Suhi..it a completed Michig.rn Pisc'.iar^e Permit Appl i rr. t i ; - .:•..; 

a "Well and Reservoir Data on UnJeruround InJu'-ti i d '.'. = :• 

Disposal Systei.is" form (ay approved uy the Ceol.,̂ ;.-.-. 1 S .rv;y 

Division of the Oepartme.it of Natural Resources; tir .'.;c,. 

disposal well to the Chief of the Water Quality Divisio.. ?;:ar;ucnt 

of Natural Resources on or before H/A. 

Review of the diacharpcCs) to the deep disposal well(s) will be r . : . i : -
upon receipt of the application. Any nodification in the diipo..j: .11 
rnt]uirement» of the permit will be riade in accordance with Part 11-.-
4 of NPDiS Permit Ho. Ml 0007381. 

Sr.CTION B POLLUTION INCIDENT PREVKNTtOtl PLSN 

IT IS FUKIilEK CROLRKD that Pennwalt Carporation inplcaent the .-;;•:. 
Pollution Iii.;idcnt Prevention Plan in accordance with the lol lo-.;'.^ 
schedule: 

1. West Plant 

a Secondary Cont.iiii.iicnt (Diked Tanks) 

1.) TJjr Company has submitted anJ received jpprov.il ot c. 

final design, typical of the f,icilicies to be cons tiuc tv;J. 

2.) Cooplete construction by November I, 19SI. 

Spilla,-.o Cont.-iinment (Tank Car and Tank Trailer Buildir.- :.. 

49 Unloading/Loading) 

1.1 The Company has fiubiiittcd .ind received approval of .• 

final design, typical of the f.icilitics to be constructed. 

2.) Complete construction by August 1, 1981. 



.••.pill.v 
1.1 -1 , 

Di.iinaj'.e Prevent ton (Tank Car .̂ ll•\ Tank T r . i i l e r Loading/Unloading) 
C..-....iny h.i'. M.l.i:ii t le i l an.! re re ive . l .ipproval of a 

-**..*! typi-c.ii oi I'll.' i.ti. 11 * i i«.*i> to lie conbtrucLCu. 

2 . ) Conplete c o n s t r u c t i o n by October I , 1981. n], 

ro.:.!s- Conta ie . - .n t F a c i l i t i e s (Suiip and Valves) 
: :b;:Jt t . . l a;id ap,'r<,val of a t ih . i l <te;-.ij.,n, t y p i c a l of 

In-: 

I.) 
ti.e ta-ilitie.". to be conitructeJ, by .'tarcli 1, 1981. 

2.) Complete construction by June 1, 1982. 

Vacuu-:: Trailer 
1.) A vacuus trailer is on site and operational. 

Last Plant 

Soccr.(;..ry Containnent (Diked T.ink..;) 

I.) li'.e Cor.pany ha:, subi^ittcu and received approval of a 

final design, typical of the facilities to be constructed. 

2.) Corplete construction by August 1, 1981, 

S.icond.i.'.y Spill Prevention (Dry Moats) 

I.) The Co.-.;.any has sub.aitted and received approval of a 

final design, typical of the facilities to be constructed. 

2 . ) Corplete construction by Noven.ber 1, 1981, 

Alterr..':'; C-.nt ai'.--.u Pio,-;rain (Ue.dike'l Tanks-Plugs) 

1.) \ ' . . 1 Ĉ '.;.i[".y has i,iiL.T.i t ted and received approval of a 

final .'cci^n, typical of the lacilitios t o be constructed. 

2.) Co-,plt.te construction by Octo'./._r 1, 1931, 

S;.ill.:,;e ContainT-nt (Ta:ik Trailfrr Unlo.-iding) 
1.) T...: Co-.pjr.y Las SMbnitted and received approval of final 

('•;r.î'*., typi'-al of the f.?cilitios to he con.r tree ted. 

2.) C'.jpicte constructic.i by Scptenbcr I, 1981. 

i.t'ill.i;;e Lr.iinage Prevention (lan.c C.-ir and Tank Trailer). 
1.) Tre Ccnpany has submitted and received approval of a 
final design, typical of the facilities to be constructed. 

2.) Co-iplete construction by Augn-.-.t 1, 1981. 

Altcrn-.tc Cf.ntaiii:-..?nt Progr.-m (In-Process) 

l.) SuL.nittal and approval of a final design, typical of 

the facilities to be ccnstructed, by June I, 1931. 

2.) Complete construction by Scpten.ber 1, 1982. 

Liquid Ferric Sludge (riefluidizing Pad) 

l.) S-b:;ittal and approval of a final desigr., typical of 

the facilities to he constructed, by April 1, 1981. 

2.) Coir.plete construction by Septeicber 1, 1981. 

;io-liter lli.m 14 calendar day.-, following any of the daK s for <• 

of coni. true lion idintified in the above scliedul.; of cov.]. I i .nr , ; 
r -i.^ii -..,,_;. . ....:..«.. -...;-,. „ ( . 1;-...-„ ..^ i; .„ . 

In the l a t t e r c a i e , the n o t i c e s h a l l inc lude the caj ' ,e of n..i:i ..1 
any rem.-dial ac t ions taken and the p r o j e c t e d da t e for co ;Lp l , t ; . i l o. 
const 1 u c t i o n . 

IT IS F;;i<nitH 0.;Dr.KLD t h a t Pennwalt Corpora t ion suhr. i t p r o ; ; r j " i c , 
on or before Ju ly I , 1931, Janua ry I , 19o2, Ju ly 1, 1932, and J...:j 
1 , 1983 regard ing the s t a t u s o t implementat ion of tlie Pol lu t i^-n I... 
P reven t ion Plan. 

SECTION C PROCESS WASTEWATF.R CHAR.\CTEUIZAT10;; STIIDY 

Pennwalt Coipora t ion s h a l l conduct a Process L'ai tcwater Ch3i.-..-t. ; 
Study in accordance with Attachment " A " h e r e t o in accordance wi: i . 
f o l l o w i n g : 

1. Submit an approvable schedule to implei.ient the Vast.:'...:.. 
Characte i i z a t i o n S tudy , Altachr.ent "A" to the Chief c i 
Woter Qua l i t y Div i s ion on or before -Inly 3 1 , l v 6 0 . l.-.r̂  
has submitted a schedule which i s under r e v i e w . 

Submit a l i s t i n g of pa ramete r s by p r o c e s s , for whicl^. .'.r. 
proccilurcs are c u r r e n t l y not a v a i l a b l e , t o the Chief o." 
Water Qua l i ty D iv i s ion on or before Ju ly 3 1 , 19i;0. l.-.c 
h a s sut'Laitted t h i s l i s t i n g . 

Suhiiiit r.tt approvab le d e t a i l e d a n a l y t i c a l p i o c e - . - i c .* 
pi.rar..:.t .;.r i d c n ' i f i e d in 2 . cl-ove to l'..,: Cl.i.'.C i-i C 
Qua l i t y l)ivi..ii.on by da te of en t ry o i t h i ? i-'ir.al ^:: v\ .-. . 
lis provided in 4 . below. Tl;c a n a l y t i c . i l p toce Ji;:-e;. . ; • 
by ilie Chief o t the Water Qua l i ty DivL^ien s h a l l ne u t . 
i n the p[Oi.ess waHtew.tter i-harac t e r i z a t ion s t u d y . T..v 
has suLiuitted a proposed a n a l y t i c a l procedure fc r t!:j ! 
a l k y l a u i n e s through d i - n - b u t y l a n i n c which i s under i . \ . 

Where Ana ly t i ca l p rocedu ie s ci.nnot be de-. 'oped for ..-.v 
the Company s h a l l sub.-jit d e t a i l e d docu:a.- - ion of ..'~l. 
t o develop such proc. 'dure( s ) and a propo for a J J i - i c 
r e s d r c h to a c c o n p l i s h s.'imCf includi i i i ; an i.:iplei.:..':tt. '. : . 
t o the Chief of the Water Q u a l i t y D iv i s ion on or bel.^i'i; 
28 , 1981. Any a d d i t i o n a l r e s ea r ch to d::velop a . i a l y t i c ; 
ir.ust r e c e i v e the approval of the Chief of the \ , - i e r ;. . . 
D i v i s i o n . Terminat ion of a t t empt s to di.velop a n a l y t i . u 
must l u c e i v e Liie approval u t the Chief uf the V.'..ter C — 
Div i s ion . 

.r(.) 

'.•co-!ares 

Submit a progress report to the Chief of the Water Q ..Kt 

Division detailing the actions the Compr.iy has taken to c 

wiilt this section. Said report shall be submitted by r..i 1 

than February 28, 1981. 

Submit the results of the Process Wastewater Charac ten.-..'. 

Study to the Chief of the Water Quality Division on or I.e. 

April 30, 1981. 

SECTION D CnNCmSlON 

IT IS ACRISED that the entry of this Final Order is in settlcr.n 

violations of NPUES Permit No. Ml 0002381 and Final Order of :.•• 
F.O. 1931. Tlie entry ot this Final Order completes the Conp.-..-.y 

under the Final Order -o. 1931 and supercedes and rescinds Fin^ 

No. 1931. 

http://suhr.it
http://analytic.il


r> 1-. ;...•.: 11 C u ;̂  Jl .li i .111 .1,-, (-'•o.'; r ha f h u t f o r th i r, Ki n.i I Oi i l r r , t l io Coinp^iny 
^ * k « ^ . . i , ; - . , • , , t , „ ^ . » j l . » „ „ , l r w ...-ntf , « w t i L i n . . . « i M , f | \>M 1 , IW ( M T 

'. • r-- • t I'l • C>. -;*.i:iy t o he in f u 1 I coiftp 1 i.iiir.- w i t h i h c t ' - i mji .i.nl 
• i t i i . : - . . . . : . " . . : ; I ' ' i i . . i r : ;u . : : i OuO^Jf-l .iu<l I ' i iKil O i J r r o f A h . i n :.i,.-nt 

l ) l i . \ ••: I', ii:- .-.•! U L'U ;. j r . i t ii.fi -iiul ilu- r.:[viiii.. .MU lu rt.l'V ^IJ-.TLH; 
: » : . ?:•=.: , : . . :• : i . , a : . . . : U . d W.-.r.i;;.-;: i- . i iJ on O . i . t l . i r 1 0 , 1 9 / 7 , ;JI*.I LllC 
• . ' : • ''. (. •. ' ' ;>.'.>•. .:<LS ; , . i i l i-'i r Mi.njit t o J ' i : i . i l Ord>-r Ko. l O j l l u l . i l i n g 
.'/•••) r . ' : . i:.c I . . . ' : r.̂ , Li.^- ^ JU.OJO ;;LC0;.i;f3ny i up, tliirf s c L I Icin*-nL , I hi: 

'.". of ::-.o j ^ o v o r . j ; i t s^-nt i:i£ .1 p»yi:i ..-,t o f C ' JuO,000 , c t M i r . t i t u t o l a i r 
L l : : - . . i f.-r tlv* .'.bcvo a l l c i ^ o d v i o l . i l i o i i s ami c o m p l i i t o l y s a t i s f y t l i e 
, ' n / ' i oo i i , i : ions . u n J c r F i n a l Ord-^r of Al>al»:wciit No . 1 9 3 1 . T h i s 
L I L . : : : . : i j ,T3t a r e l - ' j - e o r w a i v e r o f l i a b i l i t y f o r c n v i r o n m e u t a l 
. ; - . o r i C ' O j r c c i n p . ^ i r ^ c n t t h a t h a s o r may r e B u l l f i om j j a s t , c u r r e n t 
f - i ' u e Co-.;iji:*y o p e r a t i o n . 

r-j C'.-

l e x 
:i/ i;2'ccr., hov.ever, to pay the followinc li(;uidatc:J damages 

:J to cc-.ply with the conditions of this Final Order: 

r:-r Lhcs^- drvs beyond the date of entry of this Order, until 

.Vjy 31, ll/cl, any dischari;^.^ froT. Out fal Is 002, 003, 005, 

or bZ t thjt ar-: in violation of the final effluent limitations 

for ll.': respective outfalls specified herein, $2,000 per day. 

Any -p^W excursions of 15 minutes or Icia Juration uhall not 

bp subject to this $2,000 per day paym<:nc provision. All 

O/iC".rii or.:., houovcr, arc subject to appropriate enforcement 

•2 c t i c rs = 

2. 

p-y 

J O , 1931 :! ;e Cor^Kiry s h a l l n o t i f y t h e Dop . ic t incn t o f 
;y. r f . u r •;£ in wr iL i ii^ f o r efiMi n. 'y s i n c c t l i ' : d a t e o f 

t - i ; : . O. ' t .cr f c r \>xi'A\ t h e ?:i,OOU ii- p.Ty.ihlo u ' n i ? r 
'.^-c : i fj" o t t l i i . s Or J u r , ar.d t h e Company t.i'.a 11 conL<::T-.porancou6ly 
on-juiit*; (if an") Ihcn accrued to the Stale. 

i. /. v;ol3tio,n of ch«, final affluent Iin; t.:::ions for Outfclls 
C^t!, C J 3 , C'J3, OV G'jb afw-r tti': date of entry of this Order 
is a viol:itio:» of this Final Order. The State may seek other 
ii-:A furiiinr relief for iioncor.pli:.ncr; conducted after tny final 
co=:pliance date specified in this Older. 

PrT-.vi.lt Corp.ir.it ion is hcr^-by put on Kotic*; by this Commission that 

.•;- • -.-(...rijJ :i:lLJtc to Co:.ply uitii thi/i TinaJ Order may rc.oult in pronr.pt 

e-. t. rc.̂ :.. :.L acrion. A viulation of any d.icc in any of the scliedules 

of CO.^,J: icr.ce specified heroin is a violation of the Total Order.* 

ir.;; in this Order is intended to or shall deprive Pennwalt Corporation 
..̂  t i ^ ' . i <.z p.ivilcgc to pcticicn the V?atcr Rssojrco Cormisrion 

or such ot',,er .luLhority u s may be appropriace for review of any oaCters 
r * . I . ^ t i r . - t o t!)i:^ i - ' i n s l O r d e r . 

lUif. K i n . i l O r U - r i:i e n t e r e d on _ _ J > h r _ U ' u : ^ _ i i l y J 9 3 l . - ^ 
l l I C « ' C L i i J i i * U * . ' " . i i i ' i i j , . " W 11 .1-* .V. . - . . s - - . . -
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! : ; . : ; ;>•[ I ' l f . ' v i rea 
u-L>Ltyl i ) , i c i r c . t 
L't! yll . i j tyl t '.iiuurca 
iiydrc^cn su l f i de 

A^lr.c) pH 

pll 

alr .ylar. lnes** 
al[-..:r.ola.iin?s** 

grab 

composite 

' • - . . • . . . . • ' . • r for 3 
. • . • ; . . • •• r r . . c : l ' . •: ' , . • - . ' . : . 0 1 

D^L^.Tliie ,i-.ou". [^crcratcd 
p e r ,'...•/ 

I grab every 6hr/bstch 

continuous 24-hr . 

5 days* 

5 days* 

» For eacN product run i ' . - c r . d l n g o n production schedule. For Each product ran for less thin a 5 day period, 
ronltorli", will be c o - C c c ' c i in accordance vlth the above during each day of production. 

**rr.e spoci..i.c alkyla=l-L;-. or alkanolamines to be analyzed for will be detemin-d by the product being run 

Stripper**' 
( J l l S ) 

S t r ipper '* ' 
(3146) 

( • . . : • • • • • ; . 

waLer 

S t r i p p e r ' ' 
(3U6) 

S t lpp - r "̂ ^ 
(3K6) 
measure 

'..':./;..•: 

C . C . / p . ' J 
O ' . Z . / p . i 
C . c . / p .d 
C.C./p.iJ 
St-i.::ech ds 

( S j l f l . e s ) 

Std. Met icds 

Std. ^:et ads 
Std. ^:ec cds 

AST1 (A- ns 
gr. t ? ) 

C.C./p.d 
(Individ i l azJne j ) 

CAr,;ylar.lnes) 

grab 

corposlte 

3 grabs/Zi-hr. 

continuous 24-br 

5 days* 

5 days* 

i—onli 
all./Iaxlnss*** 

Stripper 
(3546) 
Stripper 
(3546) 

Stripper 
(3545) --as'.;re 
Stripper 

(3546) r'̂ as'jrs 

* .'"or each product run depending on production schedule. For each product run for less than a 5 day-period, r.o.-.ltorlng will b' 

crrdjctcd l.T ;:ccord3nc; • J L : ) \ the above durlrg each day of production. 
***:ho sp;;ific alkylanlros to be ar.alyjed for will b« deterr-lned by tht preduct belns run. 

Q ) Wastestrcan froa stripper 3146 discharged cnly during vacuum distillation 

Std. Met od« 

Std. Met' CCS 

Std. .><et:cds 
^SZ>: (\- . r e group) 
c.c./p.c;. 
('.r.iivii. 3l a-lr.os) 

?ss Variable Sa-?le Type Xonltorlng Frequency Duration Sampling 

Location 

: - .dothaU ?a 
.•.;id) 

?« 
furan 
cr.io-.h 

:oo3 

Dibutyl pH 

thic-.;roa) 
?S 
dlbutv 
Cirb.-n 
t u t y l a 
' • • • V - ' - ' ^ i 

grab 

cor.posice 

a l l a d d 

grab 

co -pos l t e 
Ich lourca 
[ d i s u l f i d e 
.-ir.e 
,en su l f i de 

3 grabs/8 hr. 
(equally spaced) 
continuous 24-hr. 

3 sribs/12 hr. , 
(equally spaced) 
conclnuous 24-hr, 

3 events 

3 days 

3 events 

3 daya 

JT.3 Manhole* 

f23 Manhole* 

.•;3 ;-;anhole* 

aZS ::anhole* 

*?ilot plant to be shut-:e-.-n during this test .nnd block off upstTca= flow Into Manhole J23. 

1 grab every 8 hr/24-hr* 

1 grab every 8 hr/24-hr* 

continuous 24-hr* 

Flow Zs:. 
Location 

*23 M.whole* 

f28 Manliolc* 

I I S Manhole* 

J23 Manacle* 

(Alkanola- lncs) 
pH 

P'.l 

pH 

a-.ku-; ..1CS A * 

crab 

grab 

corpos i t e 

rro;.yU::o c ^ l j o * " 

co^p.^sltc continuous 2'*-hr* 

Methods 

Std. Methe 1» 

Std. Methc 3» 
G.C. /p .d . 
G.C. /p .d . 
Std. .S'JChc is 

Std. Methc js 

Std. .VethJis 
G. i , . / ? .d . 
C .C . /p .d . 
G.C. /p .d . 
S:d. y.sz'r.cit 

( s u l f i d e : ) 

3 days 

3 days 

3 days 

3 dnys 

44146 S t r i p p e r 

Vac i e t 

44145 S t r i p p e r 

W-.c J e t 

44144 S t r i p p i r 
measure 
Vac Jet 
Es t . c;-.lc.;'..T-lon 
(dcsfjn cz:.:) 
4.'.146 S t r i p ; o r 
r:\i;asure 

Vac j e t 
Eiic. c , . ] .u ' . . : :pn 

Std. Metht 

Std. Meth< 

S t J . .Vcrh. 
G.C. /p .d . 
G.C./P. .1. 
C . C . / r ' . ' l . 
G . C . / p . d . 

S:.!.>:et^e. 
C - . Z . ' p . i . 
C . Z . ! - ^ . , ' . 
C . C . - . d . 
C.C. /p .d . 

d s 

d s 

d s 

s 

r . i - ..-It -.n 
. . . . ,^ ! : l M . V ^ , . l . 

LU ^.• . - i . . i :y. . 

>; Vy t h e p io . l i i c t S'-'i-.ii run 



:-:^li; Tyro 1.-7 -.'.• L:,r.i',.i'M 

: ' ',ruJ 
- • • L h y ' - . . : - . -

l '•.•.'.iiyUr-.iri cxide 
p>j:;phorus - tota l 

pM j rab 

pH ccrposlte 

'. . • . / • • • • . : :^ . .^ t ; r 3 ovC'i 
'.• • . •. |. .r v;jsh 

» i f rr:r<:- thin I f i i J . 
I ' l ; ; ! -.-̂ '.h ..ater 
r.-.re ^roLs w i l l Le col lected 

1 ; r j b ever/ 8 hr/day 3 dayj 

continuous 24-hr. 3 days 
t r ' c t h y l a n i r e 
t r i o t h y I o - , r ? ox ide 
d i o t h y l h y d r c . r y l a n f n e 

pif grab 
t r i s t h y l a n i r e 
t r i s t h y l j T i i r ; ox ide 
d :? t * iy 'hydr : . i (y lan1n« 
pr.osphoro' js - t o t a l 

'etl^^ns Sulfonyl 
:>ilo-it;e and, 
'e'-h^re Sulfonic 
,cid) 

pH 
HCl 

pH 
HCl 

pH 
hCl 

pH 
r o t h y l x e r c a p t a n 
c ^ ' i o r i n e 
r re t rane s u ' f o n y l 

c h l o r i d e 

grab 

grab 

composi te 

grab 

composite 

1 g r a b / w a s h . c y c l e 3 days 

1 grab d u r i n g 3 even ts 
t r a i l e r l o a d i n g 

t grab d u r i n g 3 even ts 
no r . ^ j l v e n t i n g 
w/o t r a i l e r l o a d i n g 

con t inuous 2 4 - h r T day 

J grab e v e r y 8 h r . ? day 

ccr . t inuous 2 4 - h r 3 days 

4531 Vac J e t 

4531 Vac j e t 

. • l - . ; l ; l ! • 

r t a i u . : 

4531 V:c J e t 
rr.';asi'r* 

4331 V'C J - t 
M a s u r e 

4522 4 4553 4522 ( 4S33 
Wash r e c e i v e r s Wish r e c e i v e r s 

meter 

4659 HCl 
Scrubber 

4659 HCl 
Scrubber 

4659 HCl 
Scrubber 

4S32 Vac J e t 

4632 Vac j e t 

4559 •r'Cl 
Scrubber 
measure 

4659 .hCl 
Scrubber 
measure 

4659 KC1 
Scrubber 
measure 

^632 Vac ; e t 
rseasure 
4632 Vac j e t 
mieasuro 

O . ' . / r - . a 
r ; . c . / p . d 
S: i . . ' - :c t f . fd i 

S t d . X e t h i d s 

St'l.. ' ' :ethi ds 
G . C . / p . d 
G . C . / p . d 
G . C . / p . d 

S t i . / e t h ' d s 
G . C . / p . d 
G .C . / : i . d 
G .C . / n -d 
Std. iVethi OS 

Std.V.eth. ds 
S t i . I ' s t h i d s 
( t i t r a t i ' n ) 

Std. / • '^J^ ' i i 
S t d . V e t h d s 
( t i t r a t i m ) 

S t d . - ' I e t h d s 
Std.:- 'eth ds 
( t i t r a t i i n) 

Std.. ' :ethi ds 

Std . ive th . ds 
G . C . / p . d 
S t i - . - ' s t h i d s 
G . C . / p . d 

Variable Sanple Type K^nltorlng Frequency Durat ion Sampling 
Location 

Flow ! : E ; . 
Location 

Method* 

c n t ' d . pR 

(.^Ikanolamlries) 

' : P l . i n t 
. I i 
•-.'Uv-Lon 

grab 

composi te ps 
ch lor ine" 
r ^ t h y l ncrcaptaa 
r::thar.e sulfonyl ch lo r l Ja 
ncthar.e s u l . c n i c a d d 

PH 

PH 
alkyl.-.TTilnes* 
a l -
ci". 

-.anolanlr.es* 
'.ylene oriide** 

or 

grab 

composite 

propylene o.'il'^c** 

pH grab 

pH 
.-Ikylanlner* 
alkanol . i r i r .c .* 
etl iylcne oxMc** 

or 
propylene oxide** 

corpos i te 

pil grab 

~'.l cor.ponice 

• : ! ' . v l . i - , l n - : ' * 

.. n l I 

1 grab every 8 hr I day 

continuous 24-hr 3 days 

1 grab e"ery 8 hr 

continuous 24-hr 

3 days 

3 days 

4628 Condenser 4623 Condenser 
(chlor ine recycle) - ca su re 

4628 Condenser 

4765 St r ipper 

4765 S t r ipper 

*iinecifIc a lky l ar-1 alk.inol a - i ne s to be analyzed arc 
dc temir .eJ by a.-ilne cj".p.Tic;n being run 

*-̂  e i t h e r e thylene oxice or propylene oxlda 
w i l l be analyzed depending on aiclnc cc.-r.palgo being run 

L grab every 3 hr 

continuous 24-hr 

3 days 

3 d.iys 

Vac J e t 

Vnc J e t 

spec i f i c Ql!<yl and a lkanol ar.lneg to he analysed are 
eo:crTi',ioJ bv aT.ir.e c.i"'.9.iir.n b i in i ; r-in 

•*cl:"ior crl-.yl^T.c oxi.-'.j or propyltr .e OXUQ 
w i l l be c.-.naly:cf'. dcp.'ndlnc on .:nlne 
c. r. ,Mi;',n bo inj; run. 

1 i.r.ib CV017 3 hciirH 3 ^tays 

c '.:t Iniious 2.'* h r . 3 d.iy.i 

' . ; . f i t !e . . r . .v l .i-;.l .-:'. 11,'1 - i ; : ! ; -

42?2 Vac Je t 

4; ! '2 V.ic Je t 

4628 C o - i e n s e r . 
neasure 

4765 S t r i p p e r 
neasere 
4765 5 ; r l p p - r 
neasure 

4 2 5 2 V . v j - j t 

42S2 V : J o t 

iroLor 

St i . J . ' e t t sds 

Scd. Xec lods 
S td . .Vc th>J j 
Cv,C. /p .d . 
C . C . / p . d . 
C . C . / p . d . 

-:d.Meth5d» 

Sti .MetVids 
G.C. /p .d . 
C . C . / p . c . 
G.C. /p .d . 

C .C . /p .d . 

Vac Jo t 
Es t . c a l c u l a t i o n 
(design d. i t j ) 

Vac J : t 
Es t . c . Icut.Ttlon 
(dosi;..-! da ta ) 

S td .Keth ts 

Std. Met icdi 
G.C. /p .d . 
G.C. /p .d . 
G.C. /p .d . 

•".1 l-e : ' o T i - - i r . . .: 

C . C . / p . d 

S t J . >:ot .oJs 

; t J . M o ; h ds 

( \ C . / p . J 

. : .C. /p.d 
S i . l . •..-. I ' l l 



•-dccyl 
i l f l d e 

:.• i.tr-ijl.-.ic-i 4S70 
', • 10 
triel.hyla.-;-.i: 
c.;;'joa di : .u;f ld« 
toluene 
Pennac 1'3 u l t r a 

F'l 

r!i 
rcnoethan'^lanlna 
zinc 
:; forTiylatcd 4370 
4870 
triethyla.rino 
carbsn disulfide 
tolusne 
Fennac N3 L'l t ta 

grab 

c o r p o s i t e 

pH 
brORlne 
hcxadecyl-

cercaptan 

1 per filter cyelt 
(3 per batch) 

continuous. I per 
reaction batch 

coi^rialte conclruous, 1 per 

during charging batch 

; eventa 

3 events 

3 events 

pH 
HBr 
hexadecyl nercaptan 
hexadecyl disulfide 
bronlna 

cozpoalta 

pH cop.pcsite 

hexadecyl dl^iulflde 
hexadecyl ccrcapcaa 
HBr 
brcslna 

contlnuoua, 1 per batch 3 eventa 

continuous, 1 par 

batch 

3 events 

Filter Measure vaah-
(washvacer) w^tcr volu-e 

Filter Measure v::-'.;-
(wastewater) water volu-c 

4825 73C Jet 4282 '"'C Jet 
necer 

4280 Vac Jet 4230 Tae Jet 
meter 

42100 Reactor 
(Water layer) 

42100 Reactor 

(Water layer) 

measure volume 

C.C./p. . 
CC. /? . .. 
G.C./p. . 
U.-.V.r.c*T» 

itd.Vct od» 

Std.Met: uds 
C.C./p. . 
A.A. £? ctro 
Ur.V.r.o.-n 

Ur.kr.s'.-n 
C.C./p. . 
G.C./p. .. 
C.C./p. •.. 
I'r.known 

Std.Met lods 
Std.:'.et x d s 

C.C./p. 1. 

Std.Met .ods 
Std .Met loils 
C.C./p. I. 
'J n known 
Scd.Met icds 

Std.Met lods 

UnVno'vn 
C.C./p. 1. 
Std.Met icds 

Std.Met icis 

Variable Saaple Type Monitoring Frequency Duration Sar.pllng 

Location 
Flow Est. 
Location 

Methods 

M3 

ot Plant) 

rH 

pH 
tilrethylanlna 
dlothylanlr.e 
clhutylamlnc 
carbon dls-.'lflda 
for-aldehyce 
Pu.-.r.ac Part A 

grab 

corposite 

evory 3 hrs. durin, 
scripping operation 

continuous. 1 per 
batch 

3 events 

3 events 

- NB 

i!ot Plant) 

hydro3on disulfide 

grab 

p!! 
dlr .echyla-lne 
dl!jutylan!nG 
carbon d i f . i l f lda 
f cr-.ilchydc 
t*ilouroa 
l-.y.Jroccn d l r u l f l d e 

.Tcnnac Part 8 

conp.'slte 

c v ^ . r y 3 hrs. during 3 eventa 

stripping operation 

continuous, 1 per 
batch 

3 events 

4232 Vac Jet 

4232 vac Jet 

4232 Vac Jet 

4232 Vac Jet 

4232 Vac 

meter 

4232 Vac Jet 
meter 

4232 Vac Jet 

meter 

4232 Voc Jet 
meter 

Std. Met) ods 

S?d.>:jthe ds 
G . C . / p . d . 
G . C . / p . d . 
C . C . / p . d . 
G . C . / p . d . 
C . C . / p . d . 
L'nknD-..-Q 
S t d . M e t h c d s 

S t i . Mot!ods 

Std .Methds 
G.C./p.d. 
C .C. /p .d . 
C.C. /p .d . 
C.C. /p .d . 
C.C. /p .d . 
Std.Methr Is 
Unknown 

.-xyl.i.-lne 
. ' i ; I o n 

'.ot r iant) 
P'l 

pH 

J. i ' -L l .y lhy . l roxy l 
".-.'r.o 

, : i . <: y l . ; - i i i o 

gr.ib I every 3 hrs /24hrs 3 d.iys 

co rpos i t e contln\ious 24 hour 3 days 

rr lb of 1 •iv.r hatch 
r ; , : , t h . l t c h 

3 L'.uchci 

4222 va- J e t 

4:o2 voc J e t 

S,-ru'..'..rr 124.14.2 

4232 V.-.c j e t 
rr.rter 
4232 Va; Jot 
ric t o r 

stJ.^:ol:ho^5 

S td .Methds 

C.C./p.J. 
r . .C/p. .1 . 

3t.\ ;v.>-is 



V.\ - i : ' ; b 
r") :v:-, ' ' :-\r/ ,i-;t^nn : - p i ; r ; T 

I •^•.•.I'i'.n 
l r - . ( .'•, 

I. 

' • • ' . l . , . , . I ,. r ti i ' i, l i r J d.w 
. :yi>'.:T:.-7!; 

Orihoeriyl f.i.cnol 
' • ' com.posite continuous. 

1 .̂or drur.7,1ng day 

'..1 . . . . . 

- . • t l ; 

. M . l \.-.:: 

days 

:' O . C . / ^ . d . 

Scrubber 124.14.1 :c,-.:V;cr 121.14.1 3:d;y?.?2. j 

'O t t r f iox • G . C . / p . l . " 

ATTA:HM:M A continued 

ess 

V-y Phenol) 

: i t - ' : c n y l P o l y -
s . ' l f i c e ) 

^ A l k y l a n i n e s ) 

V a r i a b l e 

;;o d i s c d a r c ? 

t - r , ony l merc^ 
t - r . ony l p o l y 

pH 

pH 
A—on i a 
A l k y l a m i n e s * 

pH 

pH 
/'.•".-.onia 
A l l ' . yUra ines* 

Pennwalt Coro 

o f ',-.'aste wa 

Sample Type 

d u r i n g washout 

grab 
2Dtan 
s u l f i d e 

grab 

composi te 

g rab 

com.posite 

. - V.'vardotto P lan t 

t ? r f r o - i '..'ishouts o f 

f ! : n i t o r i n g 
Frequency 

1 ;:er washeut 

1 each 8 h r s . 
d u r i n g washout 
co'-. i r .uous d u r i n g 
v.ashout 

1 eJch a h r s . 
d>:rinq washout 
ccnt inuous d u r i n g 
WuShout 

- " o n i t o - i n q , - r — J t 

Processes C i j t ' - a r c -

l-.'ashoul 
Frequency 

1 p e r y e i r 

12-15 pe r y r . 

12-15 pe r y r . 

12-15 p e r y r . 

12-15 pe r y r . 

f c r C h a r a c t e r i z a t i o n 

ipq t o 0C6 O u t f a l l 

T j r a t f o n 

1 event 

1 .event/ 
campaign 
1 even t / 
campaign 

1 even t / 
campaign 
1 even t / 
campaign 

Sa.Tpiif^g 
Loca t i on 

2030 R e a c t c 

21101 Str ip.- :2r 

21101 S t r i p r . ' r 

21231 S t r - p r e r 

21281 S t r i r - j r 

Flo;v E s t . 
L o c a t i o n 

Measure-
volume 

21101 S t r i p p e 
measure 
21101 S t r i p p e 
measure 

21:31 S t r i p p e 
measure 
21Z31 S t r i p p e 
measure 

y.i^.hodi 

Std.Vet.>^ccs 
G . C . / p . d . 
Lrknown 

• S t d . ,V5th: :s 

• S t d . Met'- ' - is 
S t d . .• ' •3t^-: : 
G . C . / p . d . 

• S t ^ . - ' - s thc - j 

• S t d . M e t r ; - S 
S td . .Ve : f : .; 
G . C . / p . d . 

(Vullacs) 

;o-:ot^yi 

Thiojroa) 

*7ho specific alkylamines to be analysed for will be determined 
by tne specific anire being run. 

KC 

pit 

ri 
C.i 

1 d i s cha rce 

1 
.hy la - i lns 
e t h y l T' l io-
rL-.nn D i i - 1 ; 

•drcgcn J j ' i 

dur 

•roa 
f i d e 
fide 

during washout 

grab 1 per washout 1 per 2 yrs. 1 event 2603 Rcact--r 2603 Reactor 
m-̂ as ure 

Std..'''ethot:> 
G.C./p.d. 
G.C./p.d. 
O.C./r.d. 

Std.-:^:";;; 



• • ! ! : i ; . - • > f-.o:., ' . ; I ' . c 

(.•>.-.inc S i t c h ) 
( d i s t i l l a t i o n ) 

(Alkylamines) 

( i n d o t h a l l Acid) 

•):,• ^:,vl r i i tcur ' .a 
2 '.'..-..lyl iii!«ur,.*a 
Z'.liyl Sutyl n-.Iourca 
ilyjroccn Sulf--Jc 

pH 

pH 
A-i-onta 
A'.kylantncs* 
AlV.anola.ilres* 

pa 
Arr;onla 
. ' . Ikylaaines* 

pH 
ruran 
Endothal l Acid 
BC3. 

grab 

.'. , .- .-'12 
2 .rcr 2;13 
1 .'ron 2iU2 

every 8 hrs. 
during cleanout 

l i pur y ' . r 

composite cor.tlnuous during 
cleanout 

12 per year 

12 per year 

1 event / 
car^palgn 

1 event / 
car.palgn 

ateJy 

3146 Strip??r 

3146 StrI->-,cr 

*The specific alkylaslnes and aIka-ola=lres to be analyzed 
f.r will be determir.od by the product being run. 

composite continuous during 8 per year 1 event/ 

cleanout campaign 
3545 Stripper 

*7'>e specific alkylamines to be analyzed for will be determined 
by the product being run. 

i , : : y :.-:.> 
r c •. . r . j 

. 

3144 S t r i p p e r 
s e a s u r e 

3144 S t r i p p e r 
m e a s u r e 

' . • : . / - . • . 

' . 1 . ; ' P . ; . 
C . C . / i . d . 
C . T . / p . d . 
C . C . / p . ! . 
C . C . / p . c . 
£ : i . : : u t v v 

S d . M e t h c 

S d . M i t h ; 
S t i . : : a t h c 
C . C . / p . d . 
C . C . / p . d . 

3546 Stripper 
measure 

conposlt* 2 grabs per washout 3 per year 1 event 3810 Crystalllzer 3310 Crystal-
llzer 
meter 

Std.Methccs 
Std.Methcis 
C.C./p.d. 

Std.Methods 
G.C./p.d. 
C.C./p.d. 
Std.Methcds 

Variable Sarple Type Mor.itorlng 
Frc-ucncy 

Vashout 
Frcq'.:ency 

Duration Sa.-.pllng 
Location 

Flew Es t . 
Location 

"c thods 

r i b u t y l 
Tniourca) 

\ A lkanolar.lr .es) 

p!I composite 2 ; r abs per washout 3 per year I evai t 
Dibutyl Thiourea 
Cjrbon D l s u l i i d a 
Eu :y la - lne 
Hydrogen Sul f ide 

3300 React ; r 3SC0 Reactor •.td.Methois 
meter ; . C . / ? . d . 

; . C . / r . d . 
; . c . / p . d . 
; : i .Mjthuds 

pv. 
Alkyla-lncs* 
Alkcnolanlncs* 
Ethyler.e Cxic-* 
Fropylcne 0;;iJe* 

'-le:>.ylhydroxyl- pil grab 

Tr l c thy l j - i l r c O.'clde 
Dlcthylhyc!r-:::yla3ilae 
P'.-.csphoruc - t o t a l 

composite continuous during 13 per yez t 1 event / 
var.houc can;>alga 

44U6 S t r ippe r 4^146 S.cripper Sii.y.^z'r.oC 
r.easure ; .C . / : j . d . 

;.c./?.d, 
;.c./?.d. 
;.c./?.d. 

*Tlie specific alVylar-.tnes, alkanolar-incE, ethylene oxide, or 
prcpylene oxide to be analyzed fcr vill b(i detemtned by the 
product being run. 

1 per washout 1 per year 

',Vothnnc Sulfonyl pM 
O.lor ide ar.d C^ilorlne 
:'-:h:;r.c Sulfonic IXl 
(.\cld) i::chjne Sulf^:.nlc 

Acid 

nli 

Chlorine 

:;ci 
M'lli.irc Sulfrnlc 

Acid 

composite continuous during 2 per year 
ŵ .':'.iout 

1 event 

1 event 

composite 2 ;;rabs per vashouc 2 per year 1 event 

4520 Reactor 65:0 Reactor i t J . yc thcda 
r.cter I.C./p.d. 

;.c.,'?.d. 
;.C./?.d. 
Jtd.Xclhcds 

4624 Acid Stripper i6;i Acid ;:d.yc trr.-'̂  
Stripper :;J.>'cth • •:? 

measure ;:d.?'cthcis 
Z . C . / n . d , 

46115 Acid T.mk 46115 Acid i:J.^:^::^^'-

tank nci^urc ?•.,!.>'.. tl..-J • 

;. c. / ̂ . d. 

http://lkanolar.lr.es


• :•*.: i r ? . . j . .on ic 
A c . i ) ( : : . V t . ) 

: / (A l kano lam ines ) 

• I 
C • ? ;i r i T e 
.".1 

!'.. L'n.in-; j ; ' T o n i c 
/ •c id 

. ' 'c l^eno jL"^ f c n y l 
Ch'.oridc 

PK 
C h l o r i n e 
!.C1 
I ' : thane S u l f o n i c 

/ c i d 
l- 'atfane S u l f o n y l 

C h l o r i d i 

pH 
Alkylanines* 
Alkanola-:i-:JS* 
ethylene Cxi-ie* 
Propylene Oxide* 

•:te I ; . . r / ._ . r 

compos i te 

coir.posfte 

c-^rtinuous during 
WIshout 

continuous during 
vsshout 

4 per yr. 

18 per y r . 

1 event 

1 event/ 
campaign 

4693 Cooler 

4765 Stripper 

' 

i i ' iZ Cooler 
r.easyre 

4765 Stripper 
treasure 

C.C./p.d. 

G.C./?.(;. 

c*^/. ' . . f ; - - - -

i-.-i.-.-i-.".:-. 
Stc . va t - ; - ; 

G.C./p.d. 

G.C./p.d. 

Sti.:-et*::ds 
G.C./p.d. 
G.C./p.d. 
G.C./p.d. 
G.C./p.d. 

*Tfe specific alkylaxires, alkanolanines, and ethylene oxide or propylene oxide to be analyzed 
fl..- will be determined by the product being run. 

^ilot Plant 

Batch Cistniatlon pH 
Alkylanines* 
Alkanolinines* 

grab 1 per washout 10 per y r . 1 event/ 
campaign 

4260 Still 4260 Still 
measure 

Std.Methods 
G.C./p.d. 
G.C./p.d. 

:ess 

: t P l i n t 

i t t ' i ; ^ ;s t i l 
(Ccn t ' t . ) 

l i t i o n 

Variable 

pH 
AV'yl amines^ 
Aikanolar-.inos* 

SdTple Type 

conposlte 

^:cnitoring ,-requency 

ccntlnuous during 
•.v.- shout 

V,'a shout 
Frequency 

10 per y r . 

3-.ratton 

1 event/ 
ca-paign 

Sampling 
Location 

4270 i 4271 
Receivers 

Flow Est. 
Location 

4270 i «71 
Sevivers 

rreasure 

Methods 

^td.Vet'T'^s 
G .c ! /p .d ' ' 
G.C./p.d. 

er.nac r;3 Ultra 

*Th3 specific Alkylarirss and Alkanclanines to be analyzed 
for will be deterninod by the product being run. 

pM composite 
.'•;on:ethano'!a:?.ine 
Ziic 
N rc r iT . y l a t c i -IS/O 
i:?70 
T r i o t h y l a - i T i 
Cc:-.on O i s - j i f i d e 
Toluene 
Pcr- . jc N3 L ' l t r a 

1 grab f r c n 4218 
1 grab f r o - 42100 
2 gr,>bs fro-n 42116 
2 g r j bs f r ; i i 42106 
2 grabs f r c u 12146 

1 per yr. 1 event 4218 Reac' . ; r 
421 :;0 •Jeac'.c-
42116 R e c : i \ o r 
42106 H e a c t i r 
42146 Sece - ' . j r 

4218, 42103, Std .Vethcds 
42116, 1:21:3 G . C . / p . d . 
42146 r .a is . re A . i . Spect.-o 

L"\.'-c\-.n 
Insnc'.^n 
G . C . / a . d . 
G . C . / o . d . 
G . C . ' p . d . 
Lni.-,:y,n 

-,nac ,N3 

Pcn.iac N3 U l t r a grab o f 1 per washout 
L i q u i d Layer 

p!l 
D ' i - o thy la - : ; : - ; 
D ic ' .hy lc : r i . " ' ; 
i ^ i . -wly la . i i . i? 
C'.ri;3n S i v j l f i d e 
i"c.:--jldc!;y;-o 
' ; l • i O u r l : , ^ 

V•• ;> j j o i i i - . ; r i d e 

;.- I ' lc Pa r t ..\ 
r ^ - 'Mc P j r l 1 

grcb o f 1 per wasl'.out 
acc^.Tulatcd 
watl i ' . / j t e rs 

1 per yea r 1 event 

1 per 2 y r s . . 1 event 

Rotary V a c . F i l t e r Rotary Vac. L'nk.iown 
F i l t e r reasu -e 

421C0 Reactc - & 
42104 Rc.- .c ; : ' 

42100 R: .Ktor S td . Vethcds 
42104 Reactor G . C . / p . d . 
noasure G . C . / p . d . 

G . C . / p . d . 
G . C . / p . d . 
G . C . / p . d . 
G . C . / p . d . 

l-ivrov.n 



Process 

P i lo t Plant (Con't . ) 

• Hexadecyl 
D isu l f ide 

Anhydrous 
Dlethylhydroxyl-
anine D i s t i l l a t i o n 

Variable 

PH 
Bro-aine 
K T 
Hexadecyl 

Kercaptan 
Hexadecyl 

Disulf ide 
PH 
Bro:nine 

?H 
Diethylhyd-; 
ar:ine 

;xy l -

Sar.ple Type 

grab of 
accj-ulated 
wash waters 

conposlte 

grab of 
accuirulated 

wash waters 

Kc- i tor ing Frequen 

1 per washout 

continuous during 
washout 

1 per washout 

cy Washout 
Frequency 

1 per year 

1 per y u r 

1 per ye:-

Duration 

1 event 

. 1 event 

1 event 

Sampling 
Location 

42100 Reactc I 
42106 Reactor 

4280 Vac.Jet 

4247 Receiver 

Flew Est. 
Location 

42100 Reactor 
i421C6 Reactor 
measure 

42S0 Vac. iet 
meter 

4247 Receiver 
ireasure 

Methods 

Std. : ;et^ : : 
S:d.••:;:-:.. 
Std.•let.-.:;. 

G.C./p.d. 

Unkncn 

Std.;-etrr;5 
Std.yet.'.-c; 
S td . ' 'E t - : . : 
K.C.'/p."d!'" 

D ie thy la- i r ; G.C./p.d. 

i;OTE: Tl-e ter^i "1 evcnt/carrpalcn" 1s Intended to Indicate that 
ore v.:sr,out for each d i f ferent prcdjct group w i l l be 
v.or''.r>'2i. I t 1s not intended to indicate that each 
wa:--cut w i l l te r:onitorcd. 



SPErWW. (• , .Tf'iil^EM NÔ  Cf 
C O R P O R A T I ,i / OF. fy -

4 6 5 5 B I D D L E A V E N U E , W Y A N D O T T E . M I C H I G A N 4 8 1 9 2 ( 3 1 3 ) 2 8 5 - 9 2 0 0 

f'ebruary 18, 1981 

Mr. Robert J. Courchaine 
Chief, Water Division 
Department of Natural Resources 
Stevens T. Mason Building 
Box 30028 
Lansing, MI 48909 

Dear Mr. Courchaine: 

As part of the requirements of Section C, Process Waste Characterization 
Study, of Pennwalt's Final Order of Abatement, a detailed procedure used 
for the characterization of Process 45 - Triethylamine oxide/Diethylhy-
droyxlamine, is attached. 

A liquid chromatographic method for the analysis of hexadecyl mercaptan 
and the corresponding disulfide is nearly complete, with the exception of 
a few minor details. 

Since this product is made ye ry infrequently, we are confident that we 
will have a fully completed method available by the end of the second 
quarter for the next projected production run. 

Attempts at development of a method for Methane Sulfonyl Chloride and 
Methane Sulfonic Acid have not been nearly as successful. To date, we 
have been unable to obtain consistent results using the same technology 
that has been so successful for amines and their derivatives. 

These two compounds are so highly polar and acidic that the gas chroma-
tography-purge and trap system utilized for much of the work during the 
study has so far been unsuccessful. 

Liquid chromatography is also complicated by the fact that neither the 
Methane Sulfonic Acid or the Methane Sulfonyl Chloride is ultra violet 
active; the use of refractive index detection is both insensitive at 
the desired levels and unreliable. 

FE320 1951 



•.:.i"E.ViV«*:,l-

Mr. Robert J. Court .ine 
Chief, Water Division 
Department of Natural Resources 

A T T A C H M E N T NO / 

J. J3.F. / :>' 

We are currently experimenting with the liquid chromatography of aromatic 
amine derivatives of Methane Sulfonic Acid and Methane Sulfonyl Chloride, 
using ion exchange separation techniques, combined with an ultraviolet 
detector. The results, so far, have been encouraging. We will keep you 
advised of our progress. 

Sincerely, 

PENNWALT CORPORATION 

E. Rhodes 
Manager, Technical Department 

cc: Paul Zugger 
David Batchelor 
Roy Schrameck 



GC .OCEDURE FOR DIETHYLHYDROXYLAMi. . IN WATER 

SCOPE: 

To analyze waste water for DEHA and/or its decomposition products to the Ippm 
level. 

APPARATUS: 

GC 

A CDS (Chemical Data Systems) model 310 trapping concentrator (fitted with 
their desorber and standard traps) with necessary hardware to mate to the 
GC used. 

Perkin Elmer Sigma I system fitted for on column injection using a 1/4" glass 
column with split disector flow to FID and NPD. Carrier gas used - Helium 
at 75 psig. 

GC COLUMN 

Glass 6 feet x 2mm ID 

Chromosorb 102 with 7% Triton x 305 and 0.5% KOH (80-100 Mesh) 

Syringe: Hamilton CR 700-200 

PROCEDURE: 
The CDS 310 is mated to the Sigma I by a 2" x 1/8" to 1/16" ss connector. It 
replaces the GC septum retaining nut, and is connected to the CDS 310 valve 
assembly discharge with a 1/8" Swagelok tube fitting. Follow the CDS manual 
for set up of necessary piping of carrier gas and air supply. The CDS system 
will control the carrier gas. 

Set up the GC with the 6 ft. glass column specified above so the column will 
extend all the way through the GC injection port and seat against a septum 
inside the CDS connecting adaptor. The CDS parameters are as follows: 

Carrier gas 30ml/min. at 75 psig 

Desorber flow 40ml/min. 

Desorber Temperature - 200°C - Heat 5 minutes - Cool 8 minutes 

*Valve Temperature 200°C (approximately) 

*CAUTION (refer to the manual on valve operating procedures) 

Trap temperature - 200°C - 8 minutes 



A f r A C H M E N T N 0 7 

GC PROCEDURE FOR DIEThiuHYDROXYLAMINE ^' Q.Fj ' ^ 
IN WATER -2-

PROCEDURE (continued) 

The Sigma I system procedure is Method #2 (see Attachment #1) and is used 
with a dual detection arrangement using a detector splitter 50/50 to the FID 
and NPD. 

The column and trap system must be conditioned with repeated injections o^ the 
cleanest water obtainable. Use 2ul of water direct through the CDS "column 
injection port" until a reproducible scan is obtained. (See Attachment #2). 

To condition the traps and desorber chamber, inject lOul of water directly into 
the desorber chamber and heat for 5 minutes onto trap and cool 8 minutes. (The 
more water injected the longer the heat and cool cycle will have to be). The 
trap is then heated for about 6 to 8 minutes at 200°C backflushing onto the 
column. 

Repeat runs until a consistent scan similar to Attachment #3 is obtained. A 
new column may take two or three days to condition. 

Once a good blank run has been obtained, a sample run is first made using 2ul of 
sample injected directly to the column. Attachment #4 shows a typical scan of a 
test solution of 52ppm of a fresh DEHA mix through the CDS trap system. As the 
sample ages it will change to a combination of the peaks at 6.48, 7.90 and 8.37. 
If the DEHA is about 20-25ppm or less, it will decompose almost completely with 
the peak at 6.48 being the only one of measurable amounts. If nothing is 
detected, or very low response using 2ul, then inject up to 10 to 20ul into the 
desorber and trap system to concentrate and backflush to column. 

The method must be calibrated with fresh standards. 

BEF:blw 
2/17/81 



To THE ! PPn LEUEL IN ' -STE MRTER. >̂ -:,-̂  / J ^ t 

COL— GLASS 6FT 2MM ID CHROMOSORB 162 <̂ //?-/̂ z?̂ V̂; 
7': TRITON 305 + e.5".K0H 

L2 AlfACHMENT NO' 

LST2 i,' AG ̂ "̂ 

METHOD 2 

pt-iPiLVZER CONTROL 

IN.T TEMP 200 
DET ZONE 1,2 259 2.5 
RLIX TEMP 25 
FLOW fl.e 30 5 
INIT OMEN TEMP,TIME 75 8 

TEMP RRTE TIME 
225 12.0 8 

C'flTR PROC 

STD WT.. SMP WT 1.0000 1.0000 1 
FRCTOR,SCRLE 1 0 
TIMES 20.40 0.00 11.10 14.50 327.67 327.67 
SENS-DET RPHGE 200 20 0.00 2 0 0 
UNK.. RIR 1.000 0.00 
TOL 0.0000 0.050 1.0 
REF PK 0.000 0.00 0.00 0.00 

STD NAME 

E'-'ENT CONTROL 

HTTH-CHPRT-DELRV 3 10 0.01 



HNRL 1 DET 1 MET 2 FILE 47 
ATf ACHtviE '-*' ^^7 • 

PUN 7 2MM ID GLASS 6FT CI 02-242-7-0,5K0H 

SENSITIUITIES 200 28 

BGN 

16.35 



/^/ir/^r^/ ^ 3 

AirACHMENT N07 

7 AG/^" 

END 



f t I f / ^ >.- ' / 

/ ^ ^ u ^ ^ / ^ ^ / ^ y ^ ' ' ^ / ^ y ^ /re / i » / //C/f^ Z '^st^^^ 

Z :̂̂ ...̂ r̂ ^^^ ATTACHMENT n i l 

e-. 37 

] 1 1 . 1 7 

END 



ANAL 1 DET 1 METH 
AtTACHMENT NO^ 

F ILE 47 f A 6 / r 

PUN 2 GLASS 6FT 2MMID DEHfl COLUMN 

SENSITIUITIES 200 20 

BGN 

BI.02 

2ec9,>^^pc///j>^ /^pa%^/ ^ "̂̂ "̂ "̂  

r€/}o 
^w/̂  '̂̂ ŷ-̂ '̂̂ ' 

=-r0.93 

END 



RUN 6 GLASS 6FT 2r....t) DEHA COLUMN 

SENSITIUITIES 298 20 / ^ ^ ^ ^ ^ Z / ^ r f ^ ^ 

BGN 

y^r^6^>^^y7/'^ C 
ATTACHMENT N07 

/fi O F . / i ^ 

2 ^ ^ ^ - ^ ^ / ^ ^ ^?^p<^/^^;t/ / ^ / ^ (^9 u ^ ^ ^ 6 ^ 

-rt-.21 



^UN 7 GLASS 6FT 1 ID DEHfl COLUMN 

SENSITIUITIES 200 20 

BGN 

ATTACHMENT H ^ \ 

1 . 2 0 

-5.09 

=-t-l . 17 



PUN 

SENSITIUITIES 200 28 

BGN 

B l . 0 3 

5. 10 

//-'ry9c/^y;7ey7/ " ^ 

•UTACHMENT NO 7 9 GLASS 6FT 2 ID DEHfl COLUMN 



PUN 

SENSITIUIT IES 208 28 

ATTACHMENT N0.7 

/ j .Q. f i /y 

10 GLASS 6FT 2 ID DEHfl COLUMN 

2 ^ {hy^^c/ ̂ ^ ^J '<^/ ' f /^^ ̂ ^.^ 

y 

BGN 

«0.97 

-3.07 

12.31 

<^r ^̂ '̂ ŷ  "^^^ 

END 



PI IN 13 GLASS 6FT 2M. .D DEHR COLUMN ^'V^ ^/ / /e^/ / ^ 

SENSITIUITIES 200 20 / ( ^ /^^«if / /^%<^-^ 

3.86 

' T ' ACHMENT N0.7 

/-̂  AS / r 

4 .89 

.4 .85 

-6.41 

END 



A ( I /-> V H M C ''« I j>-'„. 

ANAL ! DET 1 MET 2 2 FILE 51 

PUN 12 GLASS 6FT 2MMID DEHfl COLUMN 

SENSITIUITIES 200 20 y / ' / ) /?/f^^<^ -^ /<m*>j5' 

/ ^ / } ^ y / > ^ ^ ' ^ ZF^// 

r^.M 

4.00 

/ J ' /V^y^ ^ e ^ i ^ ^ ( j ^ ^ -̂ ^̂ «̂  / f ^ J 

6.45 

END 



MICHIGAN DEPARTWtINT OF NATURAL RESOURCES ^ ^ ^ 

/ 

INTEROrFICE COMMUNICATION 

January 14, 1981 

TO: Robert Courchaine, Chief, Water Quality Division 

FROM: Paul Zugger, Chief, Permit Enforcement Branch 
Environmental Enforcement Division 

RE: Proposed Final Order of Abatement 
Pennwalt Corporation 
Wyandotte, Michigan 

Based on agreements reached at our meetings on January 5, 1981 
and January 9, 1981, I have drafted additional language to be 
included in the proposed Final Order of Abatement. 

Attached are additional paragraphs which should be inserted 
in page two of the proposed Final Order in lieu of paragraphs 
five through eight of that page of the proposed Final Order 
of Abatement. As we discussed, I will be presenting this 
matter to the Water Resources Coranission on Thursday, January 15, 
1981. With the Commission's concurrence, I suggest that the 
proposed document be placed on public notice and brought to the 
Commission for entry at the February meeting. 

I feel the proposed Final Order represents a good settle.ment 
and I am hopeful this matter can be resolved promptly through 
the entry of this document. 

PZ:dr 

cc: Jack Bails 
Stewart Freeman 
Frank Baldwin 

^ C ^ ^f«/^fcr /<^. 



0 ^ - ' , . , . 
IT IS FURTHER Tt\Z L̂ t̂ RFSS FINDING OF FACT of the Water Resources 

Con-nission and the Michigan Departnii-nt of Naturiil.Resources-, ^' ^ 
that the pH l imi tat ions contained in the'promulgated guide- " 
l ines for the Inoryenic Chemical industry subcategory are not , / 
applicable to the Pennwslt f a c i l i t i e s . '^.---'.^ ,v»uU^,^7n 

IT IS FURTHER THE EXPRESS FINDING OF FACT of the Water Resources 
Commjssion and the Michigan Department of Natural Resources, 
that the company continuously measures pH at a l l I t s process 
wastewater discharges. 

IT IS FURTHER THE EXPRESS FINDING OF FACT of the Water Resources 
Commission and the Michioan Department of Natural Resources, 
that the EPA document ent i t led B.ACKGROUNO DOCUMcNT FOR 
MODIFICATION OF PH EFFLUENT LIMrTA"̂ TU?IS"GljrDErriNES~AiND STANDARDS. 
FOR POlTfl̂ ^Tu'RCrgOcQTrrRttr^T'NPDES" PlRJMfrmjONTT^rCpNTINUOUSLY 
EFFLUENT PH puuTTs'h€d November r9iiO'states "pH stanJar'dsTS.O'-
9.0) v7henevep f ina l ef f luent pH is required to be measured 
continuously may be beyond th£ capabi l i t ies of BPT and BCT 
systerrjs." 

IT IS FURTHER THE EXPRESS FINDING OF FACT of the Water Resources 
Comnission and the Michigan Department of Natural Resources, 
that , as evidenced by the company's December 18, 1979, demonstration 
of the i r exist ing pM control f a c i l i t i e s , the pH l im i ta t ions 
contained in th is Final Order are appropriate. 

IT IS FURTHER THE EXPRESS FINDING OF FACT of the Water Resources 
Commission and the Michigan Departmsnt of Natural Resources, 
that compliance with the pH l imitat ions contained in th is Final 
Order w i l l insure f u l l protection of the state's water qua l i t y 
standards and w i l l prot^ect the state's waters against po l l u t i on , 
impainnent, or destruction. 

IT IS AGREED BY ALL PARTIES, the Department of Natural Resources, the 
Water Resources Commission, and Pennwslt Corporation that in the 
absence of ef fect ive guidelines for pH, i t is the jucgement of 
the parties that the pK control f a c i l i t i e s ins ta l led by the company 
consti tute Best Practicable Control Technology Currently Available 
(B.P.C.T.C.A.). The parties also rc'ognize that the United States 
EnvironiTie-ntal Protection Agency (EPA) has neither made a f i n a l 
determination on th is issue nor authorized the inclusion of the 
pH l imitat ions contained herein in a revised NPDES pennit fo r 
Pennwalt, and that a f ina l determination by EPA on th is issue may 
require modification of th is Final Order or NPDES permit. In 
th is event, either party may seek such modif icat ion. 

IT IS FURTHER THE EXPRESS FINDING OF FACT of the Water Resources Commission 
and the Michigan Department of Natural Resources that the Company 
has reviewed this Consent Order and while neither admitting nor 
denying that l i t i g a t i o n of the issues would have resulted in a f inding 
of the violations referred to in this Order or award of the damages 
set for th in this Order, has agreed to i t s entry as a Final Order of 
the Water Resources Commission. 
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T ^ FAf •; ITY INSPECTION 
FACILITY 

PCNNMALT C O R P O R A T I O N 
EAST P L A N T 
4 6 5 5 B I D O L C A V E . 
MYANOCTTE NI 4B192 

REGION 

1 

DISTR. 

1 
104 

tPORT 
FACIL., , 

6 2 0 2 9 6 

PERMIT 

M l C 0 0 2 3 a i 

RATING 

U N R E L 1 4 Q I 
LAST VISIT 

TYPE 

1 
DESCRIPTION 

ENFORCEMENT 
DATE 

CI / 78 
RE/ 

OPERATOR - hUMGEfi 

N A C I A G O A R R E L L L 

C E R T I F I E D C 2 / 7 

M P O l g f e l 

VISIT REASONS 

A - REGULAR SCHEDULE 

B - EFFLUENT FAILURE 

C • COMPLIANCE FAILURE 

D - REGION REQUEST 

E • FACILITY REQUEST 

F • PUBLIC COMPLAINT 

G - INFORMATION CHANGES 

H - OTHER 

CURRENT VISIT 
REASON ~ BATF" , FOLLOW-UP PATE 

[ I L i 
NO. OF VIS! 

F A C I L I T Y 
OPERATOR 

NOT C L A S S I F I E D 
C L A S S I F I C A T I O N S 

FACILITY CLASSIFICATION: 

iMiti'sEHm^'m^wsz^ 
Alb, A2f, Bib 

Con tac t : Bob Helneman, Jack Lewis 
IPTIONS 

620190 002 DISCHARGE TO DETROIT RIVER 
620193 003 DISCHARGE TO DETROIT RIVER 
620223 005 TREATED PROCESS HASTES PRIOR TO MIXING 
620224 001 DISCHARGE TO MYE STREET STORM SEVER 
620296 000 TOTAL CHLORIDE LOADING 001 002 003 t 0C5 
820AC9 COO INTAKE 
6 2 1 0 4 4 0 4 9 DEEP D I S P O S A L H E L L 4 
621045 047 DEEP DISPOSAL NELL 15 
821046 046 DEEP DISPOSAL HELL 6 
821066 006 DISCHARGE TO MONGUAGON CREEK 

The r « p o r t on t h e survey conducted on Ju ly 7 - 8 , 1980 was de l ive red t o Mr. Heineinan and d i s ­
cus sed . U P . Heineoan f e e l s t h a t the reason the company's r e s u l t s were h ighe r than t h e s u r ­
vey c r ew ' s a t t he In t ake was t h a t the company's sampling tube was d i r « y . He s a i d i t would 
be c leaned as soon as p o s s i b l e . 

The produc t ion f a c i l i t i e s , wastewater t r ea tmen t and moni tor ing s t a t i o n s , s t o r a g e a r e a s and 
t h e o u t f a l l s were tou red a t both the East and West P l a n t s , At the time of my i n s p e c t i o n , a] 
o u t f a l l s wei^ wi th in permit l i m i t s . 

O u t f a l l 001 o r Wye S t r e e t sewer r e c e i v e s noncontac t coo l ing water from the c h l o r i n e p l a n t 
( c h i l l e r s and compressors ) . There I s no t r ea tmen t a t t h i s o u t f a l l . The e f f l u e n t was c l e a r 

—and o i l f r e e . 

O u t f a l l 002 r e c e i v e s process waste from the c h l o r i n e c e l l room. Treatment c o n s i s t s of pH 
adjustment (CO-, H^SO^ o r lime a d d i t i o n ) and a g i t a t i o n . The e f f l u e n t was c l e a r and con ta ine 
no v i s i b l e o i l . 

O u t f a l l 003 r e c e i v e s p rocess waste from the f e r r o u s c h l o r i d e and anhydrous f e r r i c ch lo i i i i e 
INSPECTED BY: . 

ANY CHANGES REQUIRED IN WISER FILE 

iJ 
1. WHITE: LANSING REGIONAL OFFICE 2. CANARY: LANSING DATA UNIT 3. PINK: DISTRICT COPY R 4 5 6 3 
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M I C H I G A t . DEPARTMENT OF N A T U R A L JISOURCES _ ^ , , , ^ y ^ j 

INTEROFFICE COMMUNICATION -̂.̂r̂  I^J- '-"-^ S . Q ^ 

Janaury 13, 1981 

TO: Roy Schrameck 

FROM: Karl Zollner, Jr. Y f ] 

SUBJECT: Pennwalt Corporation 

The intent of the following memorandum is to provide a file documentation 
of the notes I took Friday, January 9, 1981, meeting regarding the Pennwalt 
Corporation. You and I were both in attendance at that meeting. Also 
in attendance were Mr. Zugger, Mr. Batchelor and Ms. Harris of the Environmental 
Enforcement Division and Mr. Courchaine, Mr. Baldwin, Mr. Ross, Ms. 
Dixon and Mr. Bek of the Water Quality Division 

Since the last meeting staff had regarding this matter, it has been 
determined that there are promulgated BPT guidelines for pH for this 
particular industrial category. You argued that those guidelines for pH 
limits (6.0-9.0) were limits for analyses of grab samples, not continuous 
monitoring samples. This was the whole purpose of EPA coming up with 
those new limits for continuous pH monitoring situations. 

You indicated that multi-stage feed neutralization and a diversion system 
is what EPA has determined is BPT. The Company has installed a multi­
stage feed neutralization system, but does not have room, because of 
physical constraints, for a diversion system for all of their outfalls. 

You indicated you would evaluate the Company's past pH data to attempt 
to show that our proposed pH range limits would be more restritive on 
the Pennwalt Corporation than EPA's proposed limits for continuous pH 
monitoring would be. It was indicated that we should state clearly 
in the Order that in our judgment, that the pH treatment technology 
installed by the Company is the equivalent of BPT. 

There was much discussion as to whether we should only issue the Order 
at this time or should issue both the Order and a reissued NPDES permit. 
If we do not reissue the permit, the current permit will remain in full 
force and effect except that compliance with certain sections of the 
Order should be indicated to also constitute compliance with corresponding 
sections of the permit. The consensus seemed to be that the permit 
should not be reissued until after EPA promulgates their final guidelines 
for pH where pH is continuously monitored. 

There was also considerable discussion as to whether or not to take 
this issue to the Water Resources Commission at this month's meeting. 
It was decided that a briefing will be made to the Commission oa the 
uniqueness of the pH limits in the proposed Order and asking them to 
approve the public noticing of the Order. After you complete your review 
of the pH treatment technology, we are to inform the Company that the 
permit remains in effect since we have an application on hand for permit 
reissuance. That letter should probably point out to the Company what 
the proposed EPA pH limits will require. 

d p 
cc: P. Zugger 

R. Courchaine/F. Baldwin/WQD Files 
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January 9, 1981 

< 3 1 3 ) 2 6 5 - 9 2 0 0 

A) 

State of Michigan 
Department of Natural Resources 
Data Center A 
Box 30028 
Lansing, Michigan 48909 

Re: Pennwalt Wyandotte Plant 
NPDES Permit No. MI 0002381 
Final Order of Abatement No. F.O. 1931 

Gentlemen: 

The Monthly Operating Report for the month of December 1980 is enclosed, 
please note the following incidents of apparent non-compliance. 

Outfall #820190 (002) 

Permit limitation for pH 6.5 minimum, 9.5 maximum. 

Raw Basis 

Contiituous monitoring on 12/1 
12/2 
12/8 
12/9 
12/10 
12/12 
12/15 
12/16 
12/17 
12/20 
12/23 
12/26 
12/27 
12/29 
12/30 

6.0 
2.6 
9.8 

6.0-10.0 
5.9 

6.2-10.0 
2,5 

1.9-10,0 
6.2-12.1 

3.9 
5.9 
6.4 
6.1 
6.3 

5.5-10.3 

A.djusted Basis 

No excursion 

No excursion 
No excursion 
No excursion 
No excursion 
No excursion 
No excursion 
No excui."sloi'i 
No excursion 
No excursion 
No excursion 
No excursion 
No excursion 
No excursion 

Tlie adjusted basis allows 57. of a 24 hour period for short duration pH spikes, 
The outfall was in pH compliance 99.37. of December. 

' 1 

J u . . : ̂ -\ 

pTt. i..-̂ -̂  
',^L-^ P o 3.G.^ 

RECCfVED 
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Outfall #820223(005) >:VJ'̂  V ^'lU (..:;.; 
• :' i'<j*i''t-itiii. .1... . ,i,,,„ 

••i 

Permit limitation for pH - 6,5 minimum, 9.5 maximum. 

Raw Basis Adjusted Bnsi.s 

Continuous monitoring on 12/10 11.7 No excursion 
12/11 2.6 No excursion 

The adjusted basis allows 57. of a 24 hour period for short duration pll spikes. 
Both of these incidents appear related to a period of repair to the reagent 
supply system. The outfall was in compliance 99.97. of December. 

We again submit analytical data for iron concentration in the east plant 
pond inlet and outlet, 

ug/1 

Date Inlet ' Outlet 

12/1 4670 380 
12/2 6874 820 
12/3 5740 350 
12/4 4820 420 
12/5 5380 330 
12/8 7580 360 
12/9 . 4150 370 
12/10. 1420 180 
12/11 3000 470 
12/12 3340 300 
12/14 2350 140 
12/15 3180 33 
12/16 3490 300 
12/18 3700 270 
12/19 3350 210 
12/21 3430 370 
12/22 4540 • 350 
12/23 3940 460 
12/26 3310 290 
12/28 4560 300 
12/29 3100 200 
12/31 3830 290 

Outfall 7-'̂821381 (006) 

Pennit limitation for pH -6.5 minimum, 9.5 maximum. 

Raw Basis Adjusted Basi.q 

Continuous monitoring on 12/17 5.9 
12/25 6.4 No.excursion 

Adjusted basis allows 57o of a 24 hour period for short duration pH spikes, 
both incidents arc believed related to control system maintenance. 
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Outfall # 821381 (006) (Cont'd.) 

pcmiil limitation for pll - 6.5 minimum, 9.5 maximum, (Cont'd.) 

The ouLfall was in compliance 99.67, of December, 

permlL limitation for NĤ ,-N - 3.0 mg/l or 250 lbs/day maximum. 

Grab sample on 12/5 4.10 mg/l - 266 lbs/day 

12/8 9.40 mg/l - 634 lbs/day 

These apparent excursions may have resulted from operating difficulties 
• in Process 44. 

permit limitation for BOD, - 576 lbs/day maximum. 

Compoi'.itc samples on 12/2 647 lbs/day 

The DN'R and Pennwalt are currently negotiating new limits for this 
parameter. 

Very t>.-uly yours, 

l>Ii:NNl-:ALT CORPORATION 

^;<^ *^t > ^ 

John J, Lewis 
Supervisor, Environmental Affairs 
Wyandotte Plant 

JJL:em 



MICHIGAN DEPARTMENT OF NATURAL KnlSOURCES 

INTEROFFICE COMMUNICATION C 

January 7, 1981 

TO: Roy Schrameck 

FROM: Karl Zollner, Jr. ^ i i 

SUBJECT: Pennwalt Corporation, Wyandotte 

On January 5, 1981 I attended a meeting in Mr. Courchaine's office to 
discuss staff's future actions regarding the Pennwalt Corporation. 
In addition to Mr. Courchaine, those in attendance included Paul Zugger, 
David Bachelor, Valerie Harris of the Environmental Enforcement Division 
and Frank Baldwin and myself of the Water Quality Division. The following 
are a copy of the brief notes I took at that meeting to provide you 
information as to what took place. 

We are now at a point where the Department and the Attorney General's 
Office are near reaching a settlement with the Pennwalt Corporation. 
It is anticipated that our proposed Order will be objected to by the 
U.S. EPA because of the proposed pH limits. More specifically, it is 
anticipated that EPA will object to the percentage of time that our 
Order would allow a pH outside of the pH range specified in the Order 
and in a revised NPDES permit. Paul Zugger feltwe should proceed with 
the issuance of the Order over the objections of the U.S. EPA. 

Frank Baldwin recommended that we public notice both the Order and a 
proposed NPDES permit for reissuance at the same time. It was decided 
that these would be discussed before the Water Resources Commission 
at this month's meeting. Frank suggested they both (the Order and permit) 
be public noticed this week. Paul disagreed feeling they should not 
be public noticed until after we make our presentation to the Water 
Resources Commission. It was decided that you or a member of your staff 
should prepare a summary and make the technical presentation to the 
Water Resources Commission as to the reasons we feel the Company has 
installed BPT regarding pH control. Your summary should also describe 
the percentages of time that the pH would be allowed outside of set 
limits and why these are appropriate. 

We will send a copy of both the proposed Order and permit to the U.S. 
EPA detailing our reasons why we feel the Company has provided BPT for 
pH control and why our proposed pH limits are reasonable. In the letter 
of transmittal we will inform them that we are willing to discuss this 
matter with them. If they continue to object to the issuance because 
of the proposed pH limits, we will proceed with the issuance of the 
Order because this is a State document but will not reissue the NPDES 
permit over their objection. EPA could then issue that specific permit 
with their desired pH limits. It is anticipated that the Pennwalt Corporation 
would then adjudicate that permit with the U.S. EPA, indicating that 
they have installed BPT. 



Roy Schrameck 
January 7, 1981 
Page 2 

There was also considerable discussion on the proposed additional penalties 
that are to be imposed on the Pennwalt Corporation. There apparently 
has been some disagreement among the staff but this has been resolved. 
The Company paid a $150,000 penalty at the time the original Order was 
issued. Since that time they have paid additional penalties of approximately 
$180,000. A calculated amount of additional penalty from the date of 
issuance of the original Final Order to the date that the Company installed 
new treatment technology has been determined to be $211,000. It is 
proposed to give them credit for the additional $180,000 that they have 
already paid leaving a balance of an additional $31,000 yet to be paid 
according to the proposed settlement. It is anticipated that EPA may 
also object to our proposed additional penalty. 

KZ/vls 
cc: Robert J. Courchaine/Frank Baldwin 

Paul Zugger 



PENNWALT CORPORATION, EAST PLANT 
4(yandotte, Michigan 

MI 0002381 

The Pennwalt Corporation (East Plant) is engaqed in the production of industrial 
^'norganic chenicals namely calcium hypochlorite, chlorine, caustic, hydrochloric 
acid, and ferric chloride. .Production figures have been requested to be held 
in confidence. 

^description of "the various outfalls is as -follows: 

JDOl - Cooling water from calcium hypochlorite plant and of noncontact cooling 
i'rom chlorine liquification plant. Total 9.6 MGD (revised application) 

3)02 - Contact barometric condenser water and noncontact cooling water from 
rsodium hydroxide evaporation department and contact cooling from chlorine 
cell. Total 19.3 MGD 

:3)03 - Itoncontact cooling from chlorine cell, HCl, ferric chloride, and 
-.^anhydrous caustic departments, 7.5 MGD 

^=3D04 - #-3 anhydrous and aamonia ̂ Jriits-have been discontinued, no discharge 
^^wn 004. 

:^K)5 - Process wastes from calcium hypochloride, sodium hydroxide evaporation, 
-fitting and shipping, anhydrous sodium hydroxide, and sodium silicate 
^?and brine purification departments. (1.6 MGD) 

^»r!t1al Effluent 

- ^ 0 1 - Staff monitoring results for suspended solids averaging 19 mg/l with 30 maximum 
••3«sed 24 average, 35 maximum to allow for minimum-average variation. Flow 
-t:value of 9.6 mgd maximum from company's monthly operating reports and revised 

-^application. 

^^02 - Staff monitoring for total suspended solids using a maximum of 48 mg/l -
~50ing/l. Flow value of 19.3 mgd maximum from revised application, 

'303 - District staff recommendation that 50 mg/l total suspended solids maximum 
^can be met. Flow of 7.5 mgd maximum from application. Total copper value 
-::5jsed on a maximum based upon average of 0.117 mg/l average in application, 
^otal Iron limit based upon staff monitoring. 

-:^1M - Discontinued. 

^^05 - Total suspended solids based upon revision of waste survey, operating 
'̂ '̂ •'eports, and staff samples. Flow from maximum given in application- Amnonia 
3iii1ts set based upon flow through blo-assey. 

-Final Limitations 

Guidelines for the inorganic chemicals Industry became effective May 14, 1974. 
Subpart F apply to the Chlorine and caustic production facilities and subpart 6 
^or the hydrochloric acid production. No guidelines are specified for the other 
^production facilities. 



Subpart F - Chlorine and sodium hydroxide 
Parameter Average Maximum 

TotaV Suspended Solids 0.32 lbs/1000 lbs 0.64 lbs/1000 lbs 
Lead . 0.0025 lbs/1000 lbs 0.005 lbs/1000 lbs 
pH range 6.0 - 9.0 

Subpart G - Hydrochloric Acid 
BPCTCA requires no discharge of pollutants 

Due to the fact that wastes from the various production facilities are directed 
to one treatment system it is difficult to apply the specific guidelines to a parti­
cular process. Therefore, the most uniform guideline numbers were used and applied 
across the board based upon concentration values. The resultant load limitations 
were checked to insure that the guidelines limits for specific catagories were 
not exceeded. 

i)utfall 001 - Limits placed on waste water prior to mixing with noncontact cooling 
water 

Outfall 002 -• Limits placed upon contact barometric condenser water prior to mixing 
with noncontact cooling water. 

^Outfall 003 - Limits placed upon direct contact cooling water prior to mixing with 
noncontact cooling water. Anhydrous amnonia units # 1 and 2 have 
been shut down. Total suspended solids loading of 230 lbs/day average 
and 460 lbs/day maximum based upon concentration limit of 25 and 50 
mg/l using flows of 0.2 mgd contact cooling from anhydrous caustic 
and sodium silicate flaking and cooling unit and 0.4 mgd contact 
cooling water from the ammonia chloride and agua HCL unit. 

"Outfall 005 - Limitations established based upon 25 mg/l average and 50 mg/l maximum 
for total suspended solids. 

^ 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
EASTERN DISTRICT OFFICE 

FIELD SAMPLING SURVEY PROPOSAL 
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100 workers laid off at Pennwalt 
The permanent shutdown of the 

dry caustic and detergent depart* 
ments and the layoff of atraut 60 
workers at Pennwalt Corp.'i 
Wyandotte Plant was announced 
last week. 
* The shutdown will take effect 
April 1. The announcement comes 
on the heels of the additional lay­
offs of about 40 workers at the 
Wyandotte facility, which have 
taken place in recent weeks. 
, The dry caustic and detergent 
departments are part of the 
operations at the east plant, 
located at the southern border of 
Wyandotte. Pennwalt also oper­
ates a west plant across Pennsyl­
vania Avenue in Riverview. 

The 40 previous layoffs affected 
workers in various depa. nenta 

in both the east and west works, 
according to a compc^ny 
spokesman. 

In a written statement an­
nouncing the shutdown, Pennwalt 
stated "the growth of substitute 
products and the increased cost of 
manufacturing and shippbg the 
products has led to a non-compet­
itive situation" for dry caustic 
and detergents. 

"We are experiencing a de­
crease in demand," said Plant 
Manager Edward Golinski. 
"What we're trying to do is make 
the future as secure as possible 
for the plant," he explained. 

He said the dry caustic and 
detergent operations had not been' 
competitive for a number of 
years. 

According to Golinski, the 40 

previous layoffs and the depart­
ments' shutdown are aimed at 
improving plant productivity. 

In March, 1979 Pennwalt 
'Stopped production of perchlor* 
ate, a swimming pool chemical, 
resulting in the layoff of about 140 
workers. 

After the April 1 shutdown, 
Pennwalt's Wyandotte Plant will 
employ about 640 people, said 
Golinski. 

Norbert Springer', president of 
United Steel Workers Local 1200 
representing workers at the east 

plant, said even after the shut­
down the east works will employ 
more workers than any other 
chemical division in the Pennwalt 
conglomerate. 

Springer said the shutdown will 
also have an effect on the plant's 
skUled trades group and main­
tenance personnel, who wUl no 
longer have to service the closed 
departments. 

The union Is meeting with plant 
management today to negotiate 
for the employees affected by the 
closing, said Springer. 
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STATE OF MICHIGAN 

DEPARTMENT OF NATURAL RE30U.N ^S 
WATER RESOURCES COMMISSION 

tr/1 

IN THE MATTER OF NPDES PERMIT NO. MI 0002381 

I Pennwalt Corporation 
I East Plant 

/ 

FINAL ORDER NO. 1931 

WRC No.: NC-9-79-14-3215 

NOTICE OF NONCOMPLIANCE AND ORDER TO COMPLY 

TO; Pennwalt Corporation 
4665 Biddle Avenue 
Wyandotte, Michigan A8192 

Attention: Mr. John J. Lewis, Supervisor, Environmental Control 

PLEASE BE ADVISED that we have sufficient information to believe that 
your facility has failed to comply with the terms and conditions 
of your National Pollutant Discharge Elimination System Permit 
issued on June 20, 1975, and your Final Order of Abatement adopted 
against your Company on October 10, 1977. 

PURSUANT to the terms of the aforementioned Order (Part I, Sections 
A.6, A.7, A.8, A.9, A.10), any discharge from your facility is 
limited to the following: 

Discharge Limitations 

Effluent 
Characteristics 
Chloride Net #/Day 
Total Lead 
Suspended Solids 
Total Iron 
Total Lead 
Suspended Solids 
BODj 
Anmonia Nitrogen 
pH 

Outfi 
No. 
000* 
002 
002 
003 
003 
003 
006 
006 

all 

002,003 

lbs/day 
Daily 
Average 
-
1.37 
1,856 
-
1.0 
844 
380 

-

Daily 
Maximum 
500,000 
2.75 
3,711 
-
2.0 
1,689 
570 

-
The pH shall not be less 

mg/l 
Daily 
Average 
-
-
-
-
-
-
-
1.5 

than 6.5 nor 

Daily 
Maxinum 

-
-
-
1.6 
-
-
-
3.0 

greater 

The monthly monitoring report submitted for the month of July 1979 shows 
that your facility exceeded its authorized discharge limits according 
to the following: 

Date of 
Excursion 
7-15-79 

July 1979 

7-10-79 
7-11-79 
7-12-79 
V23-79 
7-25-79 
7-26-79 
7-30-79 

7-3-79 
7-9-79 
7-9-79 
7-10-79 
7-10-79 
7-11-79 

Outfall 
No. 
000* 

002 

002 
002 
002 
002 
002 
002 
002 

002 
002 
002 
002 
002 
002 

Effluent 
Characteristics 
Chloride-Net #/Day 

Total Lead 

Suspended 
Suspended 
Suspended 
Suspended 
Suspended 
Suspended 
Suspended 

pH 
pH 
pH 
pH 
pH 
pH 

Solids 
Solids 
Solids 
Solids 
Solids 
Solids 
Solids 

Reproted 
Value 
527,092 lbs/day 

1.5 lbs/day 

4,050 lbs/day 
*6,291 lbs/day 
4,408 lbs/day 
4,050 lbs/day 
4,623 lbs/day 
7,247 lbs/day 
4,998 lbs/day 

3.3 S.U. 
9.6 S.U. 
5.1 S.U. 
11.1 S.U. 
2.9 S.U. 
10.1 S.U, 



L 
Date of Outfall Effluent Reported 
Excursion No. Characteristics Value 
7-28-79 006 pH 10.6 S.U. 

000* Total Chlorine loading 001, 002, 003 and 005 
•July 1979 Monthly Operating Report shows 6,291 lbs/day of Suspended 
Solids at outfall 002 on July 11, 1979. However, the noncompliance 
notification submitted by the permittee shows 6,294 lbs/day of suspended 
solids at outfall 002 on July 11, 1979. Permittee is therefore required 
to confirm in writing which of the above data is correct for suspended 
solids at outfall 002 on July 11, 1979. 

PURSUANT to the terms of the aforementioned permit (Part II, Section 
A.l): "All discharges authorized herein shall be consistent with 
the terms and conditions of this permit. The discharge of any 
pollutant identified in this permit more frequently than or at 
a level in excess of that authorized shall constitute a violation 
of the permit". 

BE ADVISED that the excursions cited in this Notice of Noncompliance 
are a violation of your NPDES Permit No. Ml 0002381. 

PURSUANT to a letter dated August 10, 1979, the Pennwalt Corporation 
offered a written explanation for the effluent excursions cited 
in this Notice of Noncompliance. In that letter, the permittee 
attributed the excursion of chloride net pounds per day that occurred 
on July 15, 1979, to "temporary diversion of clariflocculator bottoms 
to the active pond". 

BE ADVISED that the latter incident is a violation of Part II, Section 
A.7 that prohibits any diversions or bypass of facilities 
necessary to maintain compliance with the terms and conditions 
of your NPDES permit. 

BE ADVISED that despite efforts by the Company toward resolution of 
these effluent problems and other matters, the violations continue. 
Pennwalt Corporation is hereby put on Notice that enforcement actions 
may be escalated if effluent violations persist. 

WATER RESOURCES COMMISSION 
MICHIGAN DEPARTMENT OF NATURAL RESOURCES 

Date Issued: September 21, 1979 
C : ) c . e £ ' = ^ U-̂  C^^^cz^^ 

Robert J. Courchaine 
Executive Secretary 

by: 
Rĉ bert F. Babcock, Chief 
NPDES Effluent Compliance Unit 

ADDRESS FOR FURTHER CORRESPONDENCE 

Robert F. Babcock, Water Quality 
Administrator 
Michigan Water Resources Commission 
Water Quality Division/NPDES Compliance 
Section 
P.O. Box 30028 
Lansing, Michigan 48909 
Telephone: (517) 373-1947 
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STATE OF MICHIGAN ( / ' 
fLY/^^^ 

.ATUnAL K H O U R C U COMMISSION 

CA«!. T. JOHNSON 

C M LAaALA 

0€AN PBlOGEON 

HIIABY F. SMELL 

MARRY H. WHITELEY 

JOAN L. WOLFE 

CHARLES G YOUNGLOVE 

••/Uc C ? f l 

WILLIAM G. MILLIKEN, Governor 

DEPARTMENT OF NATURAL RESOURCES 
STEVENS T, MASON BUILDING. BOX 300;!a. LANSING. MICHIGAN 48909 

HOWARD A TANNER, Director 

October 31, 1977 

H. J. Withers 
Plant Manager 
Pennwalt Corp. 
4655 Biddle Ave. 
Wyandotte, MI 48192 

Re: NPDES Permit NO.QMI 0002381 
Final Order of Abatement Ho. FO 1981 

Dear Mr. Withers: 

On October 20, 1977, Final Order of Abatement Number F.O. 1981 for Pennwalt 
Corporation, Wyandotte, Michigan was entered by the Water Resources 
Commission and the Director of the Department of Natural Resources. 
Attached is a copy of the executed document. 

Very truly yours, 

QUALITY DIVISION 

'^''^ [y ̂ ^̂  ̂  
Paul D. Zu 
Permit & Enforcement Coordinator 
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STATE OF MICHIGAN 

DEPARTMENT OF NATURAL RESOURCES 

WATER RESOURCES COMMISSION 

In the matter of abatement of NPDES Pennit No. MI 0002331 
water pollution: Pennwalt Corp., 
Wyandotte, Michigan Final Order No. FO 1931 

FINAL ORDER OF ABATEMENT 

At a session of the Water Resources Conmission, on August 19, >, 
1977, at Marquette , Michigan, upon presentation by staff of 
the Water Quality Division, Department of Natural Resources, and based 
upon the official files of the Water Resources Commission: 

IT IS THE EXPRESS FINDING OF FACT of the Water Resources Commission that 
Pennwalt Corporation hereinafter referred to as the Company, v/as issued 
NPDES Pennit No. MI 0002381 on June 20, 1975 for its Wyandotte facility 
in Wyandotte, Michigan, which was revised by a further permit issued 
March 3, 1975, which said permit of March 3, 1975 was itself revised on 
May 21, 1976. 

IT IS FURTHER THE EXPRESS FINDING OF FACT of the Water Resources Commission 
that the Company has violated, and is violating, the expressed terms and 
conditions of NPDES Permit No. HI 0002381 by its continued inability fully 
to comply with the schedule of compliance as set forth in Part I, Section 
C on pages 17 and 18 of said permit, although it has complied with substantial 
portions of the said schedule of compliance. 

IT IS FURTHER THE EXPRESS FINDING OF FACT of the Water Resources Commission 
that the Company has violated, is violating, and may violate certain of 
the final effluent limitations contained in NPOES Permit T T . MI 0002381. 

IT IS FURTHER THE EXPRESS FINDING OF FACT of the Water Resources Commission 
that on March 18, 1977 the Company stated some of the final effluent 
limitations found in NPDES Permit No. MI 0002381 could not be met on 
or before July 1, 1977. 

IT IS FURTHER THE EXPRESS FINDING OF FACT of the Water Resources Commission 
that as a result of deliberations between staffs of the Company, the 
Attorney General's Office and the Department of Natural Resources an 
amicable resolution of all issues has been reached. 

IT IS FURTHER THE EXPRESS FINDING OF FACT of the Water Resources Commission 
that the Coxi^sny has reviewed thi^ Consent Order and i.ihiio no-r̂ fĥ .v 
admitting nor denying that litigation of the issues would have resulted 
In a finding of the violations referred to in this Order or award of the 
damages set forth in this Order, has agreed to its entry as a Final 
Order of the Water Resources Commission. 

IT IS FURTHER ORDERED that NPDES Permit No. MI 0002381, issued on June 20, 1975, 
as subsequently revised, is in full force and effect except as modified by 
this Final Order. 

IT IS FURTHER ORDERED that the Company will control and monitor their wastewater 
from the date of issuance of this Final Order until the specified dates to 
obtain final effluent requirements in accordance with the limitations specified 
below: 

C ^ 
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Final Order Ho. _EQ_1931 
Page Two 

Initial Effluent Limitations 

until 
Such d 

I the- Issuance of this permit, and lasting 
is authorized to discharge from outfall 002. 
tored by the permittee as specified below: 

Effluent 
Characteristic 

Flow, M^/Day (MGD) 
4 

Total Suspended 
Solids 

Total Chlorine 
Residual 

Chlorides 

Ammonia (as N) 

Oil and Grease 

Temperature 

Total Lead 

COD 

Discharge Limitations 
kg/day (lbs/day) Other Limitati 
Daily SFily 

Average Maximum 

3660 Net* 
(8050)Net* 

Dther Limitations 
Daily Daily 

Average Maximum 

50 mg/l 
Net* 

50 mg/l 

• • 

No Visible Film 

Monitoring Requirements ' 
Measurement Sample 
Frequency Type 

3 X weekly 

3 X weekly 

3 X weekly 

3 X weekly 

Meekly 

Daily 

3 X weekly 

Twice Monthly 

Weekly 

/ 
« 

Grab 

Grab 

Grab 

Grab 

Visual 
Observatic 

Grab 

Grab 

Grab 

a. The pH shall not be less than 6.5 nor greater than 11.0 . The pH 
shall be monitored as follows: three times vjeekly; grab . 

b. The discharge shall not cause excessive foam in the receiving v.aters. The 
discharge shall be essentially free of floating and settleable solids. 

c. The discharge shall not contain oil or other substances in amounts sufficient 
to create a visible film or sheen on the receiving waters. 

d. Samples taken in compliance with the monitoring requirements above shall be 
taken prior to discharge to the Detroit River. 

* Met is defined as the difference betv/een intake and discharge values. 
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2. Initial Effluent Limitations 

During the period beginning upon the- issuance of this permit and lasting 
until March 31, 1978, the permittee is authorized to discharge from outfall 003. 
Such discharge shall be limited and monitored by the permittee as specified below: 

Discharge Limitations 

Effluent 
Characteristic 

kq/day (lbs/day) 
Daily Daily 

Average Maximum 

Flow, M3/Day (MGD) 

Total Suspended 
Solids 

Annonla ( as N) 

Chlorides 

Total Copper 

Total Iron 

Total Lead 

Total Chlorine 
Residual 

• 
o n and Grease 

Temperature 

8.6(19) 

483 (1063) 

14 (31) 

Other Limitations 
Daily- Daily 

Average Maximum 

., 

0.3 tng/1 

17 nig/1 

0.5 mg/l 

35 mg/l 

No Visible Film 

Monitoring Requ 
Measurement 
Frequency 

3 X weekly 

3 X weekly 

Weekly 

3 X weekly 

Twice Monthly 

Twice Monthly 

Twice Monthly 

3 X weekly 

Daily 

3 X weekly 

irements 
Sample 
Type 

Grab 

Grab 

Grab 

Grab 

Grab 

Grab 

Grab 

Visual 
Observatic 

Reading 

a. The pH shall not be less than S.O nor greater than 11.0 The pH 
shall be monitored as follows: three times weekly; grab . 

b. The discharge shall not cause excessive foam in the receiving waters. The 
discharge shall be essentially free of floating and settleable solids. 

c. The discharge shall not contain oil or other substances in amounts sufficient 
to c>-fcatfc d vI>;Lle film or sheen on the receiving waters. 

d. Samples taken in compliance with the monitoring requirements above shall be 
taken at outfall 003 prior to discharge to the Detroit River. 
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3. Initial Effluent Limitations - Treated Process Wastes 

During the period beginning upon the issuance of this permit and lasting 
until March 31, 1978, the permittee is authorized to discharge treated process wastes 
from outfall 005. Such discharge shall be limited and monitored by the permittee as 
specified below: 

Discharge Limitations 

Effluent 
Characteristic 

Flow, M3/Day (MGD) 

Total Suspended 
Solids 

COD 

Anrionia (as N) 

Total Chlorine 
Residual 

Chlorides 

Temperature 

o n and Grease 

kq/day (lbs/day) Other'Limitations 
Daily Daily Daily "Daily 

Average Maximum Average Maximum 

600 Net* 900 Net* 100 mg/l 150 mg/l 
(1334)Net*(2000)Net* Net* Net* 

18196 3000 mg/l 
(40032) 

,1.0 mg/l 1.5 mg/l 

No Visible Film 

Monitoring Requi 
Measurement 

Frequency 

Weekly 

3 X weekly 

Weekly 

Weekly 

3 X v/eekly 

3 X v/eekly 

3 X weekly 

Daily 

ii'e.-nents 
Sample 
.Type 

Grab 

Grab 

Grab 

Grab 

Grab 

Reading 

Visual 
Observati 

a. The pH shall not be less than 6.5 nor greater than 12.5 . The pH 
shall be monitored as follows: three times weekly; grab . 

b. The discharge shall not cause excessive foam in the receiving v;aters. The 
discharge shall be essentially free of floating and settleable solids. 

c. The discharge shall not contain oil or other substances in amounts sufficient 
to create a visible film or sheen on the receiving waters. 

d. Samples taken in compliance with the monitoring requirements above shall be 
taken prior to mixing v/ith effluent from the Wyandotte-Vfayne County Wastewater Treat­
ment Plant. 

* Net is defined as the difference between Intake and discharge values. 

^ 
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4. Initial Effluent limitations - Total Chloride Loading 

During the period beginning upon the-issuance of this permit and lasting 
until March 31, 1978, the permittee is authorized to discharge from outfalls 001, 
002, 003, and 005. Such discharge shall be limited and monitored by the permittee 
as specified below; 

Discharge Limitations Monitoring Requiremeints 
Effluent kg/day (lbs/day) Measurement Sample 

Characteristic Daily Maximum _Frequency Type 

Total Combined outfalls 001, 002, 003 & 005 

Chlorides 227,000 (500,000) 3 x weekly Calculat 
Net* Net* 

* Net is defined as the difference between intake and discharge values. 

^ 
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5. Initial Effluent Limitations 

During the period beginning on the effective date of this permit and lasting 
until January 31, 1978, the permittee is authorized to discharge from outfall 006. 
Such discharge shall be limited and monitored by the permittee as specified below: 

Discharge Limitations 

Effluent 
Characteristic 

Flow, M^/Day (MGD) 

BOD5 

COD 

Total Suspended 
Solids 

Chlorides 

Phenol 

Amonia (as N) 

Total Chlorine 
Residual 

Oil and Grease 

Total Zinc 

Temperature-

Sulfide 

irg 
kg/day (lbs/day) 
Daily Daily 

Average Maximum 

Other Limitations 
Daily Daily 

Average Maximum 

2634 
(5806) 

11183 
(24603) 
1118 Net* 
(2460)Net* 
4000 Net* 
(8800)Net* 

50 mg/l 
Net* 

No Visible Film 

Monitoring Requirements 
Measurement Sample 
Frequency Type 

3 X weekly 

Weekly 24 hr composite 

3 X weekly 24 hr composite 

3 X weekly grab 

3 X v/eekly 24 hr composite 

3 X weekly 24 hr composite 

3 X weekly grab 

3 X weekly grab 

Daily Visual Observat 

Twice Monthly 24 hr comp. 

Weekly Reading 

Twice Monthly 24 hr comp. 

a. The pH shall not be less than 3.0 not greater than 11.0 " . The pH 
shall be monitored as follows: continuous - report daily maxiirum and minimum. 

b. The discharge shall not cause excessive foam in the receiving v/aters. The 
discharge shall be essentially free of floating and settleable solids. 

c. Samples taken in compliance with the monitoring requirements above shall be 
taken at outfall 006 prior to discharge to Monguagon Creek. 

*Net is defined as the difference between intake and discharge values. 

^<L 
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IT IS FURTHER ORDERED that the Company will treat, control, and monitor their 
wastewater discharge to the extent necessary to achieve and maintain the 
final limitations and conditions specified below: 

6. Final Effluent Limitations 

During the period beginning October 1, 1977 and lasting until the expiration 
of this permit, the permittee is authorized to discharge barometric condenser v/ater, 
floor v/ash v;ater, and noncontact cooling v.-ater from outfall 002. Such discharge shall 
be limited and monitored by the permittee as specified below: 

Discharge Limitations 

Effluent 
Characteristic 

Flow, M^/Day (MGD) 

Chlorides 

o n and Grease 

Temperature 

COD 

Total Suspended 
Solids* 

Anmonia (as N) 

Total Chlorine 
Residual 

Total Lead 

kq/day (lbs/day) 
Daily Daily 

Average Maximum 

1 

844 
(1856) 

0.6 
(1.37) 

1687 
(3711) 

1.25 
(2.75) 

Other Limitations 
Daily Daily 

Average Maximum 

Wo Visible Film 

1.4 mg/l 2.3 mg/l 

1.0 mg/l 1.5 mg/l 

Monitoring 
Measurement 
Frequency 

3 X weekly 

3 X weekly 

Daily 

Daily 

3 X weekly 

Daily** 

3 X weekly 

Daily 

Requirer.ients 
: Sample 

Type 

24 hr compositi 

Visual Observ. 

Reading 

24 hr compos it* 

24 hr composite 

24 hr compositt 

Grab 

Twice Monthly 24 hr comp. 

* The above limitations for Total Suspended Solids may be modified to a Net value 
upon demonstration to the Chief of the Water Quality Division that gross values are 
unattainable due to technical or economic considerations. 
be made in accordance u i t h Part II, Section B-4, herein. 

** When discharging 

Such modification shall 

The term noncontact cooling v;ater shall mean water used for cooling which does not 
come into direct contact with ony raw material, intermediate product, by product, 
waste product, or finished product. 

The pH shall not be less than 6.5 nor greater than 9.5 
shall be monitored as follows: continuous; report daily maximum and minimum 

The pH 

b. The discharge shall not cause excessive foam in the receiving waters. The 
discharge shall be essent ial ly free of f loat ing and sett leable so l ids . 

c. The discharge shall not contain o i l or other substances in amounts su f f i c ien t 
to create a v i s i b l e f i l m or sheen on the receiving waters. 

d . Samples taken in compliance with the monitoring requirements above shal l be 
taken at ou t fa l l 002 pr ior to discharge to tha Detroit River. 

e. In the event the permittee shall require the use of Water Treatment addi t ives, 
the permittee shal l not i fy the Michigan Water Resources Cor-jnission in accordance with 
the requirements of Part I I , Section A -1 . -

y jC /^ ' 
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7. Final Limitations 

During the period beginning April 1,-1978 and lasting until the expiration 
of this permit, the permittee is authorized to discharge contact cooling v.-ater, 
process wastes, and non-contact cooling v;ater from outfall 003. Such discharge shall 
be limited and monitored by the permittee as specified below: 

Discharge Limitations 

Effluent 
Characteristic 

Flow. M^/Day (MGD) 

Chlorides 

Oil and Grease 

Temperature 

Total Suspended 
Solids* 

Ammonia (as N) 

Total Copper 

Total Lead 

Total Iron* 

Chlorine Residual 

rg( 
kg/day (lbs/day) 
Daily Daily 

Average Maximum 

384 
(844) 

0.45 
(1.0) 

768 
(1689) 

0.9 
(2.0) 

Other -Limitations Monitoring Requirements 
Daily 

Average 

No Vlsibl 

. , 

3 mg/l 

1.0 mg/l 

Daily 
Maximum 

e Film 

5 mg/l 

1.0 mg/l 

1.6 mg/l 

1.5 mg/l 

Measurement 
Frequency 

3 X v/eekly 

3 X weekly 

Dally 

Dally 

5 X weekly 

3 X weekly 

Sample 
Tyoe 

24 hr composit 

Visual Observ. 

Reading 

Grab 

24 hr composit 

Tv/ice Weekly 24 hr compos 

Twice Monthly 24 hr compos 

Weekly 

Daily 

24 hr composit 

Grab 

* The above limitations for Total Suspended Solids and Iron may be modified to a 
Net value upon demonstration to the Chief of the Water Quality Division that gross 
values are unattainable due to technical or economic considerations. Such modification 
shall be made in accordance with Part II, Section B-4, herein. 

The term noncontact cooling water means water used for cooling which does not come 
into direct contact with any raw material, intermediate product, by product, v/aste 
product, or finished product. 

a. The pK :.!iall not be less than C.5 nor greater than 9.5 The 
pH shall be monitored as follows: continuous; report daily maximum and minimum. 

b. The discharge shall not cause excessive foam in the receiving v/aters. The 
discharge shall be essentially free of floating and settleable solids. 

c. The discharge shall not contain oil or other substances in amounts sufficient 
to create a visible film or sheen on the receiving waters. 

d. Samples taken in compliance with the monitoring requirements above shall be 
taken prior to discharging to the Detroit River. 

e. In the event the permittee shall require the use of Water Treatment additives, 
the permittee shall notify the Michigan Water Resources Commission in accordance with 
the requirements of Part II, Section A-1. 

' ^ 
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8. Final Limitations 

During the period beginning April 1,-1978 and lasting until the expiration 
of this permit, the permittee is authorized to discharge from outfall 005. Such 
discharge shall be limited and monitored by the permittee as specified below: 

Effluent 
Characteristic 

Flow. K^/Day (MGD) 

Total Suspended 212 
Solids* (467) 

COD 

Anmonia (as N) 

Total Chlorine 
Residual 

Chlorides 

Total Lead 

Temperature 

o n and Grease 

Discharge Limitations 
kg/day (lbs/day) Other Limitations 
Daily Daily Daily- Daily 

Average Maxiinum Average Maximum 

0.6 
(1.4) 

425 
(934) 

821 
(1801) 

1.2 
(2.7) 

35 mg/l 70 mg/l 

1.0 mg/l 

1.0 mg/l 

1.5 mg/l 

1.5 mg/l 

0.1 mg/l 0.2 mg/l 

No Visible Film 

Monitoring Requirements 
Measurement Sample 
Frequency Type 

Continuous 

5 X weekly Grab 

3 X v/eekly 24 hr composH 

3 X weekly 2 i hr composil 

Dally .Grab ' '_ _ 

3 X weekly 24 hr compos11 

Twice Monthly 24 hr comp. 

Daily 

Daily 

Reeding 

Visual 
Observation 

* The above limitations for Total Suspended Solids may be modified to a net value 
upon demonstration to the Chief of the Vater Quality Division that gross values a re 
unattainable due to technical or economic considerations. 
be made in accordance with Part II, Section B-4, herein. 

Such modification shall 

a. The pH shall not be less than 6.5 nor greater than 9.5 . The 
pH shall be monitored as follows: continuous - report daily, maximum and minimum. 

b. The discharge shall not cause excessive foam in the receiving waters. The 
discharge shall be essentially'free of floating and settleable solids. 

c. The discharge shall not contain oil or other substances in amounts sufficient 
to create a visible film or sheen on the receiving v/aters. 

d. Samples taken in compliance with the monitoring requirements above shall be 
taken prior to nixing with effluent from the Wyandotte-Wayne County v/astewater treat- • 
ment plant, at Outfall 005." 

^ 
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9. Final Limitations 

During the period beginning February 1 , 1978 and last ing u n t i l the 
expiration of th is permit, the permittee is authorized to discharge from ou t fa l l 
006. Such discharge shall be l imi ted and monitored by the permittee as specif ied 
below: 

Effluent 
Characteristic 

Flow. M /̂Day (MGD) 

BOD5 * 

COD 

Total Suspended 
Solids 

Chlorides 

Ammonia (as N) 

Total Chlorine 
Residual 

Phenol 

Sulfide 

Temperature 

Total Zinc 

o n and Grease 

Discharge Limitations 
kg/day Jlbs/dcy) ~^ther Limitations 
Daily Daily Daily Daily 

Average Maximum Average Maximum 

173 
(380) 

259 
(570) 

173Net 259Net 
(380)Net (570)Net 

40C0Net 
(8800)Net 

114 
(250) 

4.5 
(10) 

1.5 mg/l 3.0 mg/l 

0.5 mg/l 

0.2 mg/l 

1.0 mg/l 

No Visible Film 

Monitoring Require.rents 
Measuren-er.t Sample 
Frequency Type 

3 X weekly 

.3 X weekly 24 hr composit 

3 X weekly 24 hr composit 

3 X weekly 24 hr composit 

3 X v/eekly 24 hr composit 

3 X v/eekly Grab 

3 X weekly Grab 

3 X v/eekly 24 hr composit 

Meekly 24 hr composit 

3 X v/eekly Reading 

Twice Honthly 24 hr comp. 

Daily Visual Observ. 

* The above limitations for BOD may be modified to a Net value upon demonstration to 
the Chief of the Water Quality Division that gross values are unattainable due to 
technical or ec"nom'c considerations. Such modification shall be made in accordance 
with Part II, Section B-4, herein. 

a. The pH shall not be less than 6.S nor greater than 9.5 The pH 
shall be monitored as follows: continuous - report daily n.aximun and ninimum. 

b. The discharge shall not cause excessive foam in the receiving v/aters. The 
discharge shall be essentially free of floating and settleable solids. 

c. The discharge shall not contain oil or other substances in amounts sufficient 
to create a visible film or sheen on the receiving waters. 

d. Samples taken in compliance with the monitoring requirements above shall be 
taken at outfall 005 prior to discharge to Monguagon Creek. 

't^ 
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10. Final Effluent Limitations - Total Ch lo r i de Loading 

During the period beginning April 1-, 1978 and lasting until the date 
of expiration of this permit, the permittee is authorized to discharge from outfalls 
001, 002, 003 and 005. Such discharge shall be limited and monitored by the 
permittee as specified below: 

Discharge Limitations Monitoring Requirements 
Effluent kg/day (lbs/day) Measurement SampIs 
Characteristic Daily Maxin.um Frequency Type 

Total Combined outfalls 001, 002, 003 and 005 

Chlorides* 227,000 3 x weekly Calculation 
(500,000) • 

* The above limitations for chlorides may be modified to a Net value upon 
demonstration to the Chief of the Water Quality Division that gross values 
are unattainable due to technical o r econonic considerations. Such modification 
shall be made in accordance with Part II, Section B-4 herein. 

e 4 ^ 
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IT IS FURTHER ORDERED that Part I-C Schedule of Compliance of NPDES Permit 
No. MI 0002331 issued June 20, 1975 is modified as follows: 

C. SCHEDULE OF COMPLIANCE 

Outfall 002 

a. Complete construction of said facilities on or before September 
10, 1977. 

b. Attain operational level necessary to meet the limitations specified 
herein on or before October 1, 1977. 

Outfalls 003 and 005 

a. Submit progress report to the Chief of the V/ater Quality Division 
specifying the status of construction on or before September 30, 1977. 

b. Submit progress report to the Chief of the Water Quality Division 
specifying the status of construction on or before October 31, 1977. 

c. Submit progress report to the Chief of the Water Quality Division 
specifying the status of construction on or before November 30, 1977. 

d. Complete construction of said facilities on or before December 31, 1977. 

e. Attain operational level necessary to meet the limitations specified 
herein on or before April 1, 1978. 

Outfall 006 

a. Submit progress report to the Chief of the Water Quality Division 
specifying the status of construction on or before September 30, 1977. 

b. Submit progress report to the Chief of the Water Piality Division 
specifying the status of construction on or before October 31, 1977. 

c. Submit progress report to the Chief of the Water Quality Division 
specifying the status of construction on or before November 30, 1977. 

d. Complete construction of said facilities on or before December 31, 1977. 

e. Attain operational level necessary to meet the limitations specified 
herein on or before February 1, 1978. 

No later than 14 calendar days following a date identified in the above schedule 
of compliance, the Company shall submit either a report of progress, or in the 
case of specific actions being required by identified dates, a v/rltten notice of 
compliance or noncompliance. In the latter case the notice shall include the cause 
of noncompliance, any remedial actions taken and the probability of meeting the 
next scheduled requirement. As to any interim date set forth herein the Chief of 
the V/ater Quality Division of the Department of Natural Resources may extend compliance 
for good cause shown, for up to 90 days without necessity of the approval of the 
Water Resources Commission. 

IT IS THEREFORE ORDERED that this Final Order will take effect on 
1977, and shall be effective until May 30, 1980. 

^ 
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The Pennwalt Corporation is hereby put on notice that but for this Final Order, 
the Company might be subject to the Civil Penalty provisions provided by law 
for failure of the Company to be in full compliance by the mandated July 1, 
1977, date. The Pennwalt Corporation and the Department of Natural Resources 
hereby agree that the Company shall forthwith pay as liquidated damages the 
sum of One Hundred and Fifty Thousand Dollars ($150,000) to the General Fund 
of the State of Michigan. In addition'to the above amounts, the Company 
agrees to pay the following liquidated damages: 

a. For those days beyond September 30, 1977 that the discharge fron Outfall 
002 is in violation of the Daily Maximum Final Effluen-c Limitations for 
Outfall 002 specified herein: Tv/o Thousand Dollars ($2,000) par day. 

On January 15, 1978 the Company shall notify the Department 
of Natural Resources in writing of each day since September 30, 
1977 for which the $2,000 is payable under this subsection 
of this order. The Company shall contemporaneously pay 
such amounts (if any) then accrued to the State. 

b. For those days beyond December 31, 1977 during v/hich the discharges 
from Outfalls 003 and 005 are not treated by waste treatment facilities 
Installed in accordance with approved plans specified in Schedule of 
Compliance C-2, herein: Two Thousand Dollars ($2,000) per day. There 
shall be no payments required under this subsection for days during 
which there is no discharge, nor when final effluent limits are achieved. 

Beginning February 15, 1978, and on the fifteenth day of each month 
thereafter (through July 15, 1978) the Company shall notify the Department 
of Natural Resources in v/riting of each day of the preceding calendar 
month for v/hich the $2,000 is payable under this subsection of this Order. 
The Company shall contemporaneously pay such amounts (if any) then accrued 
to the State. 

c. For those days beyond March 31, 1978 that the discharges from Outfalls 
003 and 005 are in violation of the Final Effluent Limitations specified 
for said outfalls: Two Thousand DoUars ($2,000) per day. 

Beginning May 15, 1978, and on the fifteenth day of each month thereafter 
(through July 15, 1978) the Company shall notify the Department of Natural 
Resources in writing of each day of the preceding calendar month for which 
the $2,000 is payable under this subsection of this Order. The Company 
shall contemporaneously pay such amounts (if any) then accrued to the State. 

A violation of the final effluent limitations for Outfall 002 after January 1, 
1978, or for Outfall 006 after February 1, 1978, or for Outfalls 003 and 005 
after July 1, 1978 is a violation of this Final Order. 

The State may seek other and further relief for noncompliance conducted after 
any final compliance date specified in this Order. 

Pennwalt Corporation is hereby put upon notice by the Commission that any material 
failure to comply with this Final Order may, and probably will, result in prompt 
enforcement action. A violation of any date in any of the schedules of compliance 
specified herein is a violation of the total Order. Nothing in this Order is, 
fiowever, intended to or shall deprive Pennwalt Corporation of its right or 
privilege to petition the V/ater Resources Commission or such other authority 
as may be appropriate for review of any such violation. 

^ ^ 
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c 
This Final Order entered on by direction of the Michigan 
Water Resources Commission and the Director of the Department of Natural Resources. 
The CoiT-jnission and the Department retain jurisdiction to modify this Order or 
enter such further Orders as the facts and circumstances may warrant. 

Approved as to Form and Substance: 

Pennv/alt Corporation 

by: _ 
Title: nSTsrr^ 

T"- Dated: (̂ <r-<p.̂ e-/t f O , i ^ T ^ 

Approved as to Substance: 

Robert J. Coupchaine 
Chief, Water Quality Division 

Dated: / o / 1 i /r? 

'Approved as to Form: 

Frank J . Ki^lley 
Attorney General 

a/<^r-
Stewart H. Freeman 
Assistant Attorney General 

Dated: c d z \ . Q - t /^ /9 7 7 

Approved for Entry: 

Michigan Department of Natural Resources 

Howard A. Tanner 
Director 
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PUBLIC NOTICE 

-^ m̂  Michigan Water Resources Conmission - r ^ ( \ A i / (/•/> S 

Box 30028 

Lansing, Michigan 48909 

(517) 373-8448 

Date: J^X/lUO-rf ,^3^ 19 SI 

Pennit Number: MI 0002381 

HOTICE; Pennwalt Corporation presently has a valid National Pollutant 
Discharge Elimination Systera (Public Law 92-500) Permit, issued 
June 20, 1975, to discharge treated process wastes and cooling 
water from its facility located at 4655 Biddle Ave., Wyandotte. 

The applicant is engaged in the manufacture of organic chemicals. The 
plant discharges its effluent to the Wye Street Storm Sewer, the Detroit 
River, and Monguagon Creek (Huntington Drain) a tributary to the Detroit 
River. 

The National Pollutant Discharge Elimination System Permit issued to 
Pennwalt Corporation required the permittee to meet certain effluent 
limitations and a defined schedule for the construction of new or additional 
wastewater treatment facilities and to attain operational level of these 
facilities on or before the mandated date of July 1, 1977. 

It was determined that the Permittee did not comply with the mandated 
requirement of July 1, 1977, at the above cited location. A Final 
Order of Abatement, Final Order No. 1931 was entered in October 1977 
modifying the schedule of compliance contained in the NPDES Permit. 

It has been determined that the permittee did not comply with the terms 
and conditions of Final Order No. 1931. 

It is hereby noticed that the Michigan Water Resources Commission and 
Michigan Department of Natural Resources intended to initiate formal 
enforcement proceedings against the permittee for its failure to comply 
with Final Order No. 1931. However, enforcement proceedings will not 
be initiated if the Permittee agrees, stipulates and consents to the 
entry of a Final Order of Abatement which directs and requires the 
rerraittee to adhere to and comply wiuh conditions of the NPDES Permit 
as modified by the Final Order. 

The Permittee has been notified of its apparent violation with the terms 
and conditions of NPDES Permit Mo. MI 0002381 as modified by Final Order 
Ho. 1931 and has agreed to waive its right to an administrative hearing 
and enter into a Final Order of, the Michigan Water Resources Commission. 

The determination to enter the Final Order is tentative. Persons wishing 
to conment upon, or object to, the proposed Final Order are invited 
to submit the same in writing to: 

Department of Natural Resources 
Water Quality Division 
Surface Water Compliance Section 
P.O. Box 30028 
Lansing, Michigan 48909 



The name of the Permittee and permit number should appear next to the 
above address on the envelope and on the first page of any submitted 
comments. All comments received within thirty (30) days of the date 
of issuance of this public notice will be considered in the final determination. 
If no written objections are received, the Michigan Water Resources 
Commission will make its final determination within sixty (60) days 
of the date of this notice. 

The proposed Final Order, and other information, are on file and may 
be inspected at the Water Quality Division Offices, 8th Floor, Stevens 
T. Mason Building, Lansing, Michigan and at the District Office located 
at R 4 3 , 37205 Mouillee Road, Rockwood, Michigan 48173, at any time 
between 9:30 a.m. and 3:30 p.m. Monday through Friday. Copies of all 
other information are available at a cost of 5c per page. 

Please bring the foregoing to the attention of any persons whom you 
know would be interested in this matter. 

ej 



y ^ A 1 3 T ^ / ' \ ^ ^ Division of Ch ^tron Corporation 
V > ' j r \ r \ j L / V - « \ P. 0. Box 70J, J30 S. East Ave. 

Countryside, Illinois 60525 
Telephone 312/482-8400 

March 24, 1981 

Gentlemen: 

Thank you very much for your inquiry. We have enclosed our 
technical literature on using carbon dioxide for water 
treatment. 

If you have any questions, please feel free to call or write 
us at the above address. 

Sincerely, 

CARDOX Division 
Chemetron Corporation 

/ / /f 
John R. Cahill 
Applications Engineer 

JRCrmb 
Ends. 

Chemetron Corporation. A member company ot Allegheny Ludlum Industries, Inc. 



CARDOX number: 

date: 

1023-F 

2-1-80 

SUBJECT: TYPICAL EQUIPMENT 
FOR WATER RECARBONATION 

PURPOSE: This equipment is for the dispersion of CO2 
vapor into the water to be recarbonated. 

DESCRIPTION OF SYSTEM: 

A typical arrangement of 
components necessary for an 
economical and well regulated 
water recarbonation system 
are shown in the adjacent 
diagram. The quantity of 
diffusers and certain other 
items depends on quality 
and amount of water to be 
processed. 

COMPONENTS TYPICALLY UTILIZED; 

1ST STAGE 
REGULATOR 
300 TO 90 psr 

NDI GATING 
FLOWMETER 

2ND STAGE 
REGULATOR 
90 PS I TO 
REQUIRED USE 

^PRESSURE 

Req'd 

1 

Description 

First Stage Regulator, 
with spring for 300 psi 
inlet and 90 psi outlet 
pressure, orifice selected 
for maximum flow rate 
desired (See Cardox Tech 
Spec 1037), Cardox special 
C0_ regulators (See Cardox 
brochure CC-19), or equal. 

1/2" TO 1" TYPE 
COPPER TUBE OR 
SCHED. 80 STEEL 
PIPE rOR 300 PSI 
VAPOR FROM CO 
STORAGE UNIT. 

OIFFUSER ASSEMBLIES {AS REQ'D) 
WITH 3/4" NPT CONNECTION, 
LOCATED NEAR BOTTOM OF TANK 
(SUPPORTS NOT FURNISHED) 

Second Stage Regulator, with spring for 90 psi inlet 
and 0-25 psi outlet pressures, orifice selected for 
maximum flow rate desired (See Cardox Tech Spec 10 37), 
Cardox special CO- regulators (See Cardox brochure 
CC-19, or equal. 

Pressure Gauge, First Stage, 2", 0-160 psi range, V 
bottom connection, dual scale dial, Walter Norris 
Engineering Company, Part Number 301-160. 

(over) 

CARDOX* Division of Chemetron Corporation 

Countryside. Illinois 60525 



number: 

date: 
1036-A 

2-15-79 

Subject: PLASTIC DIFFUSER TUBE ASSEMBLY 
Stock No. 7-937-0002 

PLASTIC DIFFUSER TUBE (ELEMENT ONLY) 
Stock No. 7-937-0001 

PURPOSE: To promote efficient diffusion of a gas, such as C0_, 
into a surrounding liquid medium so that the maximum amount 
will be absorbed by the liquid. 

APPLICATIONS 

3/4" FPT 

Wastewater, pH neutralization 
Potable water, pH neutralization and recarbonation 

T— 
3" NOM, 

^ 

25i"(2^" ELEMENT ONLY) 

26" 

DESCRIPTION; Two styles of diffusers are available. 

Stock No. 7-937-0002 is a complete assembly including PVC end 
caps cemented in place, one of which has a 3/4" female pipe 
thread connection. The porous element is made of white ultra 
high molecular weight polyethylene plastic with an approximate 
pore size of 50 microns. 

Stock No. 7-937-0001 is the porous plastic element without end 
caps, 24" long. It is for use as a replacement in installations 
originally equipped with diffusers with removable end caps. 

FLOW_RATE: Each assembly is capable of flowing 600 SCFH of 
carbon dioxide vapor with less than 1 psi differential pressure. 
To obtain larger flows, groups of assemblies should be manifolded 
together. 

ADVANTAGES: UHMW polyethylene plastic is inherently tough and 
will not shatter if accidently bumped or dropped. The tube 
assembly is a complete unit, so no gaskets are required and 
installation is simplified. 

CARDOX Division of Chemetron Corporation 

Countryside, Illinois 60525 

A mfimher comoanv of Alleahenv Ludlum Industries. Inc. 
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CARDOX 
CARBON DIOXIDE 

MAKES THE 
RECARBONATION 

JOB CLEAN 
AND EASY. 

Cardox carbon dioxicie gives you thesL jvantages: 

IT'S CLEAN. Cardox carbon dioxide is stored as a clear, colorless l iquid. In 
bulk. There's no mess, no smell , no smoke, no soot. 

IT'S PURE. Cardox carbon dioxide Is 99-plus per cent pure COi . 

IT'S SAFE. There are no noxious combustion products passing Into and 
through the water you're trying to keep pure. Cardox CO2 does not Include 
odorless but extremely toxic carbon monoxide and foul-smell ing, highly ir­
ritating sulfur dioxide. Wi th Cardox CO2, there's no chance of contaminating 
your water or the atmosphere above. 

IT'S EFFICIENT. Nearly every bit of the CO2 Injected Into the water Is In­
stantly captured and absorbed, disappearing without a visible trace. 

IT'S VERSATILE. When water quality and f low rates vary, the f low of Cardox 
CO2 can be varied—Instantly. With the simple adjusting of a valve. 

The CO2 storage & vaporizer equipment maintains a ready supply of vapor, 
whatever the demand may be at the application. 

OUR EXPERTISE: AS YET-UNEXCELLED 
The Cardox Products Division of Chemetron Corporation is eminently quali­
f ied to recommend the proper sized carbon dioxide supply and vaporizer 
equipment and help supervise its proper Installation. 

We have the background. Our engineers have Impressive backgrounds of 
experience in the proper application of CO2 through use of Cardox equipment. 
Many of the Innovations In carbon dioxide storage and handling systems 
have come from this organization. 

And we're ready to work w i th you . Our engineers can supply recommenda­
tions on a Cardox carbon dioxide system best suited to your present and fu­
ture requirements. And since you can either buy or lease a Cardox system, 
Chemetron wi l l prepare cost comparisons between either option and you can 
compare the costs against your present system. 

CHEMETRON SUPPLIES THE WORKS FOR 
YOUR WATERWORKS' CO2 SUPPLY. 
Chemetron offers full-range Cardox systems, supply, and services for recar­
bonation. 

Cardox Keep-Full Del ivery. We make sure we know the peaks and valleys 
of your carbon dioxide needs. Then we schedule our delivery of bulk l iquid 
COj to maintain your reserves. Cardox keep-full delivery means you'l l never 
have to worry about being caught short. 

Cardox Recarbonation Equipment. Here's where you keep your Cardox CO, 
always at the ready—the Cardox bulk l iquid storage tank. It has a white fiber­
glass-reinforced resin shell for strength. And it's insulated with polyurethane 
foam, (its contoured shape makes an eye-catching addition to your water­
works.) Standing alongside It would be a Cardox vaporizer of similar con­
struction and appearance. Tank and vaporizer are made to weather the 
cl imate. 

COj diffuser tubes for the recarbonation tank, f lowmeter, gauge(s), and regu­
lators complete your basic Cardox package. 

Maintenance. Chemetron f ie ld engineers wi l l perform all required mainte­
nance on the Cardox carbon dioxide equipment you buy or lease for a nominal 
charge. It's good to know that the people who built your system wi l l be 
available to keep things in top working order. 

Engineering Assistance. Chemetron engineers wi l l assist the contractor 
who installs your system. They'l l help solve any problems that may come up 
anytime during start-up or day-to-day operation. 

© 1974 Chemet ron Corporat ion CARDOX is a trademark of the Chemetron Corporat ion 
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CARDOX COj STORAGE VESSEL 

JUST TWO OF THE 
MANY MUNICIPALITIES 
USING CARDOX CO2 
SYSTEMS FOR 
RECARBONATION: 

Simplified diagram 
shows method used to 
recarbonate with 
liquid CO2. 

RECARBONATION CHAMBER 
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Chemetron facilities—Carbon dioxide of the highest purity is produced under strict­
est quality control standards at Chemetron production plants throughout the United 
States. Chemetron maintains a nation-wide network of supply depots, supported by 
its own fleet of railway tank cars and transport trucks, to insure dependable delivery 
of Cardox COj. 

V 

m^s.-

Chemetron engineering and research 
— Always alert to trends and new de­
mands, Chemetron growth has been built 
on research. Many of the methods and 
devices which have helped to transform 
carbon dioxide's potential into practical, 
everyday industrial applications have 
come from our engineers and research 
facilities. Chemetron Cardox Products 
Division pioneered the bulk method of 
storing and handling liquid CO: at low 
pressure. They have designed and in­
stal led f iberglass storage tanks. The 
external vaporizer was designed by 
Chemetron to provide further flexibility 
and economy in bulk C d installations. 

Chemetron services — Servicing indus­
try's carbon dioxide needs is our organ­
ization of trained application engineers 
and technicians. With their knowledge 
and experience in meeting COj require­
ments in chemical, food and industrial 
applications, they can design and install 
a carbon dioxide system matched to your 
specific operation. Users of Cardox CO: 
can rely on this service to give them the 
full advantages of carbon dioxide effi­
ciency and economy. 

A COURSE OF ACTION: CALL OR WRITE 
We have presented here only a brief outline of the 
capabilities of Chemetron Corporation in providing 
Cardox carbon dioxide systems for recarbonation. 
Your inquiry for further information will be met 
with an immediate response. Please write or call: 

CHEfflETROn 
TM 

Cardox Products 
Chemetron Corporation 

REGIONAL OFFICES 

CALIFORNIA 
San Leandro 
P.O. Box 2178 
1470 Doolittle Dr. 
415/635-9222 

ILLINOIS 
94577 Chicago 60609 

1111 W. 48th St. 
312/254-5570 

NEW JERSEY 
Union 07083 
2424 Morris Ave. 
201/687-4760 

MICHIGAN 
Dearborn 
P. 0. Box 419 
4610 Stecker Ave. 
313/582-3030 

48121 

TENNESSEE 
Memphis 38118 
P. 0 . Box 18554 
4078 Air Park St. 
901/363-7310 



CARDOX' 
Carbon Dioxide for pH Control 

Today, since our natural water resources no 
longer seem limitless, efficient use and reuse 
of process water is of prime importance. Treat­
ment of water for recycling within a plant is 
quite feasible. Moreover, treatment of water 
prior to its discharge is necessary to recover 
valuable chemical additives and prevent dis­
ruption of the environment as well. Industry 
faces restrictions on the pH and amounts of 
dissolved solids which it will be allowed to 
discharge into the waterways. 

I hp /\|'ffirn3tl\/PQ To change pH to within prescribed limits, use 
of acids or alkalies is the obvious method first 
thought of. But neutralization of process water 
with either a strong acid or a strong base is 
exceptionally diff icult to control as the desired 
pH level is approached. Moreover, this in itself 
will ordinarily increase rather than reduce the 
amount of dissolved solids in the effluent, it 
is not presently feasible to attempt subsequent 
removal of ions introduced by acid addition. 

The utilization of lime treatment followed by 
CO2, however, is most promising. Not only 
does this allow us to recover valuable chemical 
additives, but it also allows us to accurately 
control pH. Such treatment yields solid matter 
that is quite rich in recoverable chemicals and 
an effluent that is pure enough to be recycled. 
Such water, moreover, is quite stable in pH 
and, in fact, ordinarily contains fewer dissolved • 
solids than originally taken in. 

CHEmETROn Carbon Dioxide 



Action ot the CO 

The CO2 Supply 

The effluent from the lime treatment has a 
relatively high pH (10.5-11.5) and must be 
neutralized and stabilized by CO2 action. 
Absorption of CO2 by the eff lucnl is rapid 
and the hydroxyl ions present are neutralized 
instantly. Additional CO2 then acts to con­
vert the newly formed carbonates into highly 
soluble bicarbonates with further attendant 
pH reduction. 

Before this second reaction goes to comple­
t ion, the water will become balanced with 
respect to its residual calcium carbonate con­
tent. This scale forming constituent is then 
unable to drop out any longer. This occurs at 
a pH level that inhibits the water's ability to 
corrode metals it may contact. Since a non-
aggressive, stable water then exists, the recar­
bonation is usually maintained at this point 
(at a pH level of 8.5-9.0). 

Chemetron's Carbon Dioxide Division ob­
tains CO2 in the form of a by-product gas 
mixture from various industrial sources. Since 
it can not be stored efficiently, even as a 
highly concentrated vapor, it is immediately 
liquefied after purification. This processing 
converts it to an exceptionally pure clear 
liquid having about the same density as water. 
Liquid CO2 is stored at approximately 300 
PSIG and 0°F. It is thereafter kept at such 
conditions during transport and storage at the 
customer's location (in tanks of up to 31 ton 
capacity). 

For a vapor application such as this, the gas­
eous CO2 above the liquid's surface is with­
drawn. A vaporizer associated with the tank 
generates additional vapor to replenish as 
needed. The vaporizer is sized to maintain 
an adequate vapor reserve within the storage 
unit at the peak demand use-rate specified. 
A t any- withdrawal rate up to the rated 
capacity of the vaporizer, be it momen-
u r y or constant, the needed CO2 is readily 
available. The storage tank/vaporizer system 
instantaneously provides whatever CO2 is 
called for by process valves with no operator 
adjustments being involved. 



COz and Ecology Although CO2 is an industrial by-product gas, 
it is also a most vital link in nature's ecological 
chain. It is converted by nature into essential 
carbonaceous fuels. When burned to provide 
valuable energy, these fuels once again release 
CO2. Thus CO2 is not considered an environ­
mental pollutant - and justifiably so. 

CO2 is an acid anhydride, forming mildly 
acidic carbonic acid in water. It reacts with 
carbonates to form bicarbonates. It can act to 
neutralize the harmful character of highly 
caustic chemicals while not reacting as violently 
as a strong acid would. With CO2 use, exces­
sive overshoot past the desired pH value is 
quite unlikely. 

Moreover, unlike sulfates and nitrates, carbo­
nates do not decompose in water to produce 
other undesirable substances. And the CO2 
content of water can be instantly and rather 
completely removed by subsequent water 
treatment. Even though sulfate and nitrate 
anions would be quantitatively detected, their 
removal would be exceptionally difficult if not 
impossible. 

yl/PfPr IrfiRfnifint To produce high purity drinking water, muni­
cipal water facilities have used lime softening 
for years. Essentially, in this process calcium 
hydroxide is added to the water, forcing cal­
cium ions to precipitate as calcium carbonate. 
The CO2 component of this carbonate was 
present in the water all along. 

This chemical process affords some distinct 
advantages for industrial water treatment. The 
physical-chemical action occurring is in fact 
quite unique, not being well described by 
chemical equations. The results of such treat­
ment, however, show merit. Many harmful 
metal ions and other deleterious impurities 
are removed during the precipitation process. 
Various methods may be employed to recover 
the valuable ingredients of the solid material 
precipitated. 



Equipment Service Life 

Summary 

With such a CC»2 system the drawbacks of an 
inert gas genv ,or, such as turn down ratio 
limitations and high temperature CO2 within 
pipelines, are avoided. Moreover, unlike acid 
systems, special piping to hold a corrosive 
chemical is not required. There is no heat-of-
dilution or sensible-heat-input to the water. 
Nor must noxious gases of combustion such 
as SO2 and CO be contended with. 

Note that the Cardox equipment isn't sub­
jected to a corrosive chemical reagent or a 
combustion process. Thus, as opposed to both 
acid storage tanks and gas generators, it is not 
vulnerable to attack from the reagent it holds 
or provides. If it receives a minimum of proper 
periodic mainter)ance it should last indefi­
nitely. For this reason, it may either be leased 
or purchased, whichever is the more desirable 
arrangement. Amortization of the capital in­
vestment for such CO2 equipment need not 
be based on merely a 5 to 7 year period. 
Indeed, Cardox units that have been leased 
longer than this have quite often been sub­
sequently purchased. 

The advantages of commercial CO2 for pH 
control in industry are yet to be fully realized. 
The use of Cardox carbon dioxide allows one 
to avoid the hazards associated with diluting 
acids or generating CO2 on site. Impurities of 
"technical grade" chemicals need not be a 
consideration if 99+ percent pure Cardox CO2 
is employed instead. This docile chemical can 
be stored indefinitely (without loss or de­
gradation of quality) in equipment needing 
but a minimum of routine maintenance. Un­
expected process disruptions resulting from 
equipment malfunction are unlikely to occur. 
These.are buta few of the innumerable reasons 
Cardox systems are ideally suited to this 
application. 

For Further Information Contact your nearest Chemetron Carbon Dioxide Office 

or write to Technical Services Department: 

CHEmETROn CARDOX DIVISION 
CHEMETRON CORP. 
5230 S. EAST AVE. 

QOUMTRYSIDEJL 60525 




